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LEADERSHIP, MEMBERSHIP AND ORGANIZATION! 


RALPH M. STOGDILL 
The Ohio State University 


The present paper is concerned with a point of view regarding the 
relation of leadership to group organization. It represents one attempt 
within the Ohio State Leadership Studies? staff to clarify and system- 
atize certain aspects of the leadership problem. Such clarification ap- 
pears to be necessary as a preliminary step toward the development of 
an integrated program of research on leadership problems in formal 
organizations. 

The pioneering work of Lewin (9), Moreno (10), and their followers 
has resulted in marked progress in the development of methods for 
studying leadership as a phenomenon of groups. However, comparable 
progress remains to be made in the development of methods for the 
study of leadership as an aspect of organization. Several factors appear 
to have operated as barriers to the development of scientific theory and 
method in this area. One is the lack of an adequate definition of leader- 
ship. A second is the fact that in much of the literature on leadership, 
the terms “group” and “organization” are used interchangeably or are 
defined in exactly the same terms. A third derives from two opposed 
theoretical approaches represented, on the one hand, by those theories 
of organization in which the leader is conceived as a symbol of author- 
ity or as an embodiment of superior personal traits, and on the other 


1 A cooperative contribution of the U. S. Navy, Office of Naval Research, and the 
Ohio State University Research Foundation. The opinions presented are those of the 
author, and should not be regarded as having the endorsement of the Department of the 
Navy. The paper was presented in part before the Midwestern Psychological Association 
Chicago, Ill., April 29, 1949, 

* The Ohio State Leadership Studies are designed as a ten-year program of research 
on leadership problems in military, business, industrial, educational and civilian govern- 
mental organizations. The staff includes C. L. Shartle, Director; Alvin E. Coons, Melvin 
Seeman and Ralph M. Stogdill, Associate Directors; John Hemphill, Research Associate; 
Donald T. Campbell, Research Consultant; Richard T. Morris and Charles M. Westie, 
Research Assistants. 
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hand, by a type of group-oriented theory in which leadership appears to 
be regarded as a manifestation of social pathology. A fourth, and re- 
lated obstacle, results from a reaction of social scientists against the 
authoritarian principles advanced in many discussions of organization. 
Some social theorists appear to reject all concepts of organization as 
authoritarian; and some researchers appear reluctant to deal experi- 
mentally with such concepts as responsibility, authority, stratification 
and similar phenomena related to organization. It is beyond the scope 
or purpose of this paper to portray the magnitude of the latter two 
difficulties. Nevertheless, it seems relevant to recognize the fact that 
they are present and act to the detriment of scientific work in the field. 

The Ohio State Leadership Studies are being conducted on the basis 
of these assumptions: (1) that group organization is a recognizable 
social phenomenon in our culture; (2) that as such it is a legitimate 
subject for scientific study; and (3) that the variables of organization 
can be isolated and defined so as to permit their scientific study. It is 
the purpose of the present Paper to examine various concepts relevant to 
leadership and organization, and to develop a formulation of the prob- 


lem which will suggest hypotheses that can be subjected to experi- 
mental test. 


GROUPS AND ORGANIZATIONS 
„Wilson (17) has reviewed the important sociological literature re- 
lating to concepts of the social grou 
sociological literature one find 
group,” and concludes that mu 


pP. He reports that in “current 
S no consensus as to the meaning of the 
ch experimental work is yet to be done in 


ites stability, viscidity homogeneity of membership, and ike 
ike. 


o have the ability t 


e o act/or are acting 
environment.” 


5 Krech and Crutchfield 
erib the criteria for establishing 
neividuals constitutes a S i 
e chol l 
group are mainly two: (1) all the members must exist as bia nie the 
psychological field of each individual, i.e. be pe: ia 


f rceived and reacted to 
as a group; (2) the various members must be in dynamic interaction 
with one another.” 
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A special kind of group is the organization. An organization may be 
defined as a social group in which the members are differentiated as to 
their responsibilities for the task of achieving a common goal. 

Znaniecki (18) has reviewed the sociological literature relating to 
various concepts of organization. He stresses the fact that the terms 
group and organization are rather tenuous concepts, in that it is often 
difficult to determine whether a particular aggregate of persons con- 
stitutes a group, and that it may also be difficult at times to determine 
whether a particular group can be regarded as an organization. He 
points out that social organization 


+++. Can be realized only in a lasting “social group” or “association.” In- 


dividuals belonging to such a group are aware that they will be regularly ex- 
pected to perform certain actions, and some of them act as organizers, leaders, 
coordinators of the regular activities of others with reference to the common 
purpose. Not all of these individuals need be continuously active; indeed, in 
many groups a considerable proportion remain passive, acting only in reaction 


to the actions of others. The common purpose of the organized actions may be 
simple or complex. 


Some of the consequences of distinguishing between the terms 
“group” and “organization” are the following: First, there is nothing 
in the term “group” which gives any clue as to the nature of leadership. 
Second, there is nothing in the group definition which provides any 
foundation for integrating leadership with group phenomena, except at 
a superficial level of social perception or interaction. Third, the group 
orientation can suggest research methods relating to leadership only in 
so far as the social group is defined in terms of organization. The con- 
cept of organization, however, with its implications for the differentia- 
tion of responsibility roles, does permit the study of leadership as an 
aspect of the relationships between members who are coordinating their 
efforts for the achievement of common goals. 

A group may or may not have leaders. If it does have leaders, it is an 
organization, for at least some of the members are thereby differentiated 
from the others as to responsibility, or role expectation in relation to 
some common purpose. The members of a group may or may not have 
mutual responsibilities for a common task. If the members do have 
differentiated responsibilities in relation to common goals then the 
group is an organization—a particular kind of group. The continued 
Presence of leaders and of responsibility differentiations in relation to 
group goals are indicative of organization. It may not always be easy 


to determine the exact point at which a group emerges into an organiza- 
tion. 
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LEADERSHIP AS AN ASPECT OF ORGANIZATION 


The following definition of leadership may serve as a starting point 
for discussion. Leadership may be considered as the process (act) of 
influencing the activities of an organized group in its efforts toward goal 
setting and goal achievement. The definition of leadership relates it 
directly to the organized group and its goal. It would appear that the 
minimal social conditions which permit the existence of leadership are 
the following: 

1. A group (of two or more persons). 

2. A common task (or goal oriented activities). 


3. Differentiation of responsibility (some of the members have different 
duties). 


There are innumerable other group and situational factors which may 
influence leadership in varying degrees, but these appear to be the 
minimal conditions which will permit the emergence of leadership. 
There must be a group with a common task or objective, and at least 
one member must have responsibilities which differ from those of the 
other members. If all members perform exactly the same duties in 
exactly the same way there is no leadership. A leader then is a person 
who becomes differentiated from other members in terms of the in- 


fluence he exerts upon the goal setting and goal achievement activities 
of the organization. 


The foregoing discussion su 
unless the members of a group 
been suggested that group orga 
tion of responsibility. It would then appe i 

OF ik ar th 
organization are derived a ahr Ae 


Eai development of organization structure is lar; 
sion of responsibility, and involves two importa: 
of similar functions to for 


groups and organization 
and effective executive le 
The definition of leadership does not s 
organization shall have, nor whether the leadership ; 
ae e . . e 
individual is continuous or intermittent, nor ee influence at an 
the leader shall be for the welfare or detri ee 
its members. It merely specifies that lead 


to promoting both cooperation 
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other members in terms of the extent to which. they influence the 
activities of the organization in its efforts toward the achievement of 
goals. The definition of effective and ineffective leadership is an addi- 
tional problem. 


ASPECTS OF RESPONSIBILITY 


Brown (2) in a challenging analysis of organization maintains that 
“An enterprise is a mosaic of its individual responsibilities. The sum of 
them must exactly equal the whole requirement of administration.” He 
continues, ‘Responsibility is that part in administration which is as- 
signed to a particular member of an enterprise. Its definition is an act 
of organization.” 

Responsibility cannot be regarded as a simple or uncomplicated vari- 
able. Jucius (7) writes, 

By responsibility is meant, first, the obligation to do an assigned task, and, 
second, the obligation to someone for the assignment. But what is meant by 
obligation and how far does it extend? This implies a willingness to accept, for 
whatever rewards one may see in the situation, the burden of a given task and 
the risks which attend in the event of failure. Because of the rewards and penal- 
ties involved, it is highly essential to specify the limits of responsibility. 


Formal organization can seldom define all the possible variations 
of responsibility and personal interaction to be expected of all members 
in all situations. Nevertheless, organization appears to be founded 
upon a basic system of stable expectations regarding differential re- 
sponsibilities and relationships among the members. This is not a one- 
way process. That is, it is not the organization alone which sets up role 
expectations for its members. The members set up expectations for each 
other and for the organization as a whole. It is assumed for purposes 
of the present discussion that this principle applies not only to stratified 
organizations, such as military and industrial establishments. It applies 
as well to membership in any organized group, whether it be a business, 
political, educational, religious, fraternal, or social organization and 
regardless of size, stratification, purpose, or member characteristics. 
The essential relationship which makes possible the conduct of or- 
ganized group activities is a differentiation of responsibility roles among 
the members. Without this there is no possibility of coordination or of 
leadership toward goal achievement. The very process of organization 
defines the responsibilities of the members and thereby the formal 
leadership of the group. It is true that in some organized groups, such 
as recreational groups, the responsibilities of members may appear to be 
vaguely defined. However, this is not equivalent to saying that no 
responsibilities exist. 
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Responsibility, in its broadest scope, defines not only the duties for 
which a member is accountable; it defines also the persons to whom and 
for whom he is accountable in the discharge of his duties. In doing so, it 
also defines a member's formal status, or location in the organization 
hierarchy. Authority and formal status systems in organization are 
but aspects of the division of responsibility. 

Responsibilities in a systematic organization are determined by the 
assignment of persons to particular positions, the duties of which are 
outlined in an organization manual or organization chart. In less 
systematic organizations the responsibilities of a particular job or posi- 


perform). However, as the mission and activiti 


es of the organization 
change there will be found in many 


instances an increasing discrepancy 
d and the responsibilities originally 


ATTRIBUTES OF ORGANIZATION 


evelop within formal organization. It 
at this conception is too narrow, 
tory may be formal in a primitive 
rmal organization in terms of schism, 


seldom corresponds ex 


actly with the 
he intervention of huma 


two fundamental i 
sets of vari- 
ables which define the operations of an organized group. These are: 
These are: 
expected to do). 


1. Variables which define formal organization, 
a. Responsibility variables (the work one is 
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b. Formal interaction variables (the persons with whom one is expected to 
work). 
2. Variables which define informal organization. These are: 


a. Work performance variables (the tasks one actually performs). 
b. Informal interaction variables (the persons with whom one actually works). 


If we regard the variables listed above as basic variables of organiza- 
tion, we can also regard them as variables of membership and of 
leadership. In other words, an organization can be studied in terms of 
these four types of variables: responsibilities, work performances, formal 
interactions and informal interactions. Leadership can also be studied 
in terms of the same variables. 

Responsibility variables define the duties that the members are 
expected to perform. The responsibilities of a given position may re- 
main the same, whether A or B occupies the position. Work performance 
variables are defined by the tasks performed and by the methods of 
their performance. Individual A may accept a position previously 
occupied by B. The responsibilities as defined by organization charts 
and manuals may remain the same, but the tasks actually performed by 
A may differ somewhat from those performed by B, and the methods of 
performance may vary markedly. 

Formal interaction variables define the persons to whom and for 
whom the members are accountable, as well as others with whom they 
are expected to cooperate, in the discharge of their responsibilities. 
Informal interaction variables are defined by the persons with whom the 
members actually work and cooperate in the performance of their tasks. 

Informal organization comes about as a result of the development of 
discrepancies (a) between work performance and responsibilities as 
defined and (b) between informal interactions and formally defined 
interactions, Thus leadership is ever confronted with the task of recon- 
ciling discrepancies—discrepancies between what ought to be done and 
what is being done, between goals and achievements, between organiza- 
tional needs and available resources, between the needs of individual 
members and the requirements of organization, between formal lines of 
cooperation and informal patterns of cooperation. 

, An organization in action comprises a complex of many variables 
in interaction. In making a pictorial representation of a business 
organization, the usual procedure is to plot the division of formal 
responsibility on a two dimensional chart. The horizontal dimension 
of the chart shows the division of responsibility for various kinds of 
work. The vertical dimension of the chart shows the division of re- 
sponsibility for different levels of decision-making, and indicates the 
Persons to whom one is accountable and those for whose performance 
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one is accountable in the discharge of duties. This dimension defines 
the formal authority and status systems of the organization. Level 
(position in the organization hierarchy) and function (kind of work 
performed) are not independent dimensions. Although functions tend 
to differ from level to level, there is considerable overlap. Results from 
the Ohio State Leadership Studies (13, 16) have shown that the func- 
tions of top leadership tend to be supported at each lower level in the 
leadership structure by increasingly more detailed and routine work 
in the same functions. 

Personal interaction can also be conceived as varying in both 
horizontal and vertical directions. The horizontal dimension is defined 
by the range (number) of members with whom an individual interacts. 
Some persons tend to work alone or with single individuals, while others 
are observed to work with large numbers of persons. The vertical aspect 
of personal interaction is defined by the number of strata (echelons) 
above and below his own in which a member works with others. Some 
persons may be observed to work only with others at the same level in 
y kasaenan ie = 7 work only with subordinates, and still 

r h superiors. These tendencies may or may 

not represent expression of individual differences in social i 
patterns. Results obtained thus far in the Ohio State Leadership 
Studies suggest that these patterns of interaction may be determined 
in part by the functions served by various types of positions. Technical 
consultants and staff aides tend to spend more time with kene 

3 A 

ta nee lane mae ce as would be expected, to 
s, and subordinates. Members 


in coordinative Positions tend to spend time with superiors and sub- 
ordinates, as well as with associates at th 


tion. A member's function or duties ma 
degree which persons in the organizatio 
the nature of the influence that he can 


nteraction 


n he may influence, as well as 
exert, 


GROUP ORGANIZATION DEFINES AND DELIMITS LEADERSHIP 


The very process of defining responsibility serves to struct a 
delimit the role that the leader may play in the organization H ure an 
perform all the duties of all the members. His own accom, li aronet 
therefore dependent upon the performance of others His. is ment is 
ities are circumscribed by the outlined procedures a E eb 
responsibilities necessary for the achievement of stated goals elegated 


Each member must work within the organizational framework which 
whic 
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defines the limits of his participation (how far he ought to go and 
beyond which he ought not to go) in performance of duties. It also sets 
the requirements for his cooperation with others and defines his re- 
lationships with his superiors and subordinates. This organizational 
structuring is not viewed alike by all persons. To some it appears asa 
barrier to participation or recognition. To others it appears as a prod 
and stimulus to greater effort and participation. For still others it 
provides a secure and comfortable sphere of activities and working re- 
lationships. Organization, therefore, in defining the responsibilities and 
working relationships of its members, sets up barriers to participation, 
as well as facilitating it. 

Even as the organization sets boundaries by providing a framework 
within which members discharge their responsibilities, so the individual 
presents various barriers to the influence of the organization upon his 
own behavior and reactions. Some members may be limited in capacity 
to discharge their responsibilities, while others who are highly skilled 
in the techniques of their responsibilities are limited in capacity to 
interact with others. Each member carries into the organization his 
past experiences, his needs, ideals, personal goals, and committments 
to other organizations, which may modify and determine his capacity 
for participation. It would appear that the extent to which the be- 
havior of different members is determined by the characteristics of the 
group represents a continuum from little to great, and also, that the 
extent to which the behavior of the different individuals determines the 
behavior of groups may be conceived as representing a similar continuum. 

It becomes apparent that a study in leadership represents a study 
of relationships, of variables in interaction. According to Pigors (11), 
a study of leadership must consider: (1) the leader, (2) the members as 
individuals, (3) the group as a functioning organization, and (4) the 
situation. 

All organizations operate within a larger cultural and environmental 
framework. No organization can escape entirely the influence of the 
external situation. The organization may be influenced by the availabil- 
ity of resources, by changes in the social order of which it is a part, by 
competition of other organizations for the participation, resources Or 
loyalty of its members, and by innumerable other factors outside the 
control of the organization itself. These factors also influence the 
leadership of the group. 


LEADERSHIP AND EFFECTIVENESS OF ORGANIZATION 


According to Barnard (1) the persistence of cooperation depends 
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upon two conditions: (a) effectiveness, the accomplishment of coopera- 
tive purpose, and (b) efficiency, the satisfaction of individual motives. 
Thus, although in many situations it may appear desirable to effect a 
maximum of goal achievement with a minimum of organizational ex- 
penditure, such a procedure might jeopardize the welfare or morale of 
the members. It then becomes evident that there are many situations 
in which organization is confronted by a complex of contradictory 
factors which must be considered in arriving at a decision, It also be- 
comes apparent that the effectiveness of an organization cannot always 
be evaluated in terms of the degree to which it has attained its objec- 
tives. It may be necessary first to evaluate the goals and objectives 
themselves or the cost of their attainment. A carefully thought out 
ng organizational goals, 
Ss of an organization has 
“The accomplishment by an 
an be measured in 


arriving at decisions, and evaluating the succe 
been presented by Simon (14). He states 


criterion of adequacy. The task ini ion i 
values relative to limited resources,” 

If organizational go 
effectiveness, then the goals th 


S to maximize social 


attainment must be 


rd and Simon imply 
egarded as a unit in isolation—or as a law 


Tganization is the creation of social value 
e values bear some significant relation 


to the determination of group goals, it 
becomes apparent that the leader j i 


the activities of the Organization in its strivin 
he must consider certain social val 


leadership is 
external to the organiza- 
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THE DEFINITION OF LEADERSHIP 

The definition of leadership as a process of influencing the activities 
of an organized group in its task of goal setting and goal achievement 
should perhaps be reexamined. Does it define leadership? What are its 
implications? Admittedly, it defines only at a high level of generality. 
Certainly it does not include all social acts and influences, but it is 
nevertheless, an inclusive rather than a restrictive definition of leader- 
ship. Even so, it is more restrictive than most of those attempted in the 
recent literature. The definition restricts leadership to influence within 
the organized group. It does not imply domination or direction of 
others, nor any technique of influence; nor does it specify any particular 
member who should be regarded as a leader. The definition permits the 
study of any member of an organization to determine the extent of his 
leadership influence, and permits consideration of the possibility that 
every member may contribute toward determining the leadership of the 
organization. 

The definition carries the implication that leadership may be not so 
much an attribute of individuals as an aspect of organization, In this 
respect it parallels the concept of authority. It is generally recognized 
that an executive in a business concern has authority in relation to his 
employees only during the time they are working as members of the 
organization. His authority does not extend outward into the direction 
of their personal or social lives. Nor does his position as an executive 
give him authority over other persons who are not members of his 
organization. In other words, authority is a relationship that exists 
between persons who are mutually participating as members of an 
organized enterprise. Authority is not an attribute of one or a few 
persons. Authority is an interactional process by means of which the 
organization defines for each individual the scope for action he has in 
making decisions, carrying out responsibilities, and enlisting the co- 
operation of others. The authority of any single individual will be 
largely circumscribed and defined by the authority of others, and at the 
same time, his own degree of authority will in part determine the 
authority of others. 

Leadership appears also to be determined by a system of interrela- 
tionships. As such it must be regarded as an aspect of organization, 
Just as authority is a derivative of organization. If leadership is deter- 
mined by a system of interacting variables, then each of the several 
dimensions of responsibility and personal interaction might be con- 
ceived as representing a gradient of influence. If so, then it should be 
Possible to measure leadership influences in terms of these dimensions. 
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Some members may be regarded as rating higher than others in 
leadership by virtue of the fact that they have responsibility for making 
decisions which exert a marked influence upon the activities of the 
organization. Some members may influence the activities of the 
organization as a result of personal interaction w 
though they do not hold Positions of high lev 
members may rate high in both types of infl 
expected that any organization could be foun 
exerted by a single member. 


ith other members, even 
el responsibility. Some 
uence. It would not be 


may appear to contradict the statement that leadershi 


organization rather than an attribute of individuals. 
necessary conclusion. 


P is an aspect of 
But this is not a 
rity is generally 
However, it can be ob- 
mbers exercise more authority than others, The 


an evaluation of condi- 
tion. In the same way it 
dership influence in some 


part by the leadership exerted by others, 
from time to time. 


SUMMARY 
An organization is composed of individuals. 


pendent upon the cooperation and performance of i 
different roles. Measures of authority, leadership, 
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of influence upon the activities of the organization, rather than in terms 
of influence upon persons. 

The advantages of this formulation of the leadership problem are as 
follows: First, it removes leadership from the broad, vaguely defined 
realm of social interaction in general, and integrates it with the basic 
variables which describe an organized group. Second, and more im- 
portant, is the fact that it suggests the development of methods for 
studying leadership as an aspect of work performance, work methods 
and working relationships. 


An attempt is being made to develop such methods for the Ohio State Lead- 
ership Studies, For example, the goals and structure of organization and the 
responsibility patterns of members are determined by examining organization 
charts and manuals and by interviews with members of the organization. Work 
patterns are determined by modified job analysis procedures. Sociometric 
methods are employed to determine working relationships between the members 
and to chart the informal organization. The social values and role concepts of 
leaders and members are studied by means of attitude scales. These methods 
are supplemented by various check lists and rating scales. 


In conclusion, a word of caution may be in order. The present 
paper has been concerned with a search for the minimal factors which 
will permit a functional integration of the concepts: leader, member and 
organization. In attempting to isolate these minimal common elements, 
many other important factors associated with leadership and group 
functioning have been excluded as not contributing to this central 
purpose. The present formulation represents merely one segment of a 
set of hypotheses to be subjected to experimental test. 
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THE INDIRECT ASSESSMENT OF SOCIAL ATTITUDES 


DONALD T. CAMPBELL 
The Ohio State University 


In the problem of assessing social attitudes, there is a very real need 
for instruments which do not destroy the natural form of the attitude 
in the process of describing it. There are also situations in which one 
would like to assess “prejudice” without making respondents self- 
conscious or aware of the intent of the study. At the present time there 
are few if any indirect tests which could confidently be used for either of 
these purposes. There are, none the less, a considerable number of tech- 
niques that have been partially explored and validated. It is the pur- 
pose of this paper to survey such techniques and to present a point of 
view with regard to the problem of indirect measurement. 

Current interest on the part of social psychologists in the indirect 
assessment of attitudes is perhaps primarily an aspect of the larger pro- 
jective test movement in personality study. However, as will be seen 
in the course of this survey, there has been an interest in this approach 
from the very first efforts in attitude measurement (81), anticipating 
by some ten years the current interest in “projective techniques.” 

The terms “indirect” and “projective” have been used to refer to 
both disguised, and to non-structured measurement efforts. Using these 
two terms alone, one could distinguish four types of tests: 

1. Non-disguised-structured: the classic direct attitude tests of Thurstone 
(78), Likert (49), et al. 

` 2. Non-disguised-non-structured: the free-response interview and question- 
naire approaches, the biographical and essay studies. 

3. Disguised-non-structured: the typical “projective” techniques. 


4. Disguised-structured: tests which approximate the objective testing of 
attitudes. 


It is with the latter two categories that the present review is concerned, 
although some items that properly belong in category 2 will be included 
where they represent deliberate efforts at “projective” attitude testing. 

While a formal division of content on these two criteria suffices, the 
writer will, in discussion, use a third which overlaps but does not dupli- 
cate the other two. This third criterion is that of dependence upon 
voluntary self-description as opposed to diagnosis based upon differ- 
ential performance in an objective task. Upon this latter criterion 
rather than “‘structuredness” will rest the primary distinction between 
Our two types of methods. 
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In this category are included those techniques which offer the 
respondent opportunity for the spontaneous expression of attitudes in 
an ambiguous or non-structured setting. Most of these techniques are 


borrowed quite directly from well established clinical tools, and will be 
classified on that basis. 


Approaches based on the Thematic A pperception Test. Though by no means 
the first, the indirect test most widely cited in Previous surveys of the literature 
(18, 42, 54, 82) is that of Proshansky (65). He intermingled ambiguous pictures 
of labor situations with the more usual T.A.T. scenes. The pictures were pre- 
sented to a group by means of slides, with each Person being asked to write for 
two and one-half minutes on what he thought the slide represented. Slides were 
shown for only five seconds. Proshansky found that ratings made from the 
resulting descriptions correlated .77 and .67 with a direct verbal scale of atti- 
tudes toward labor. A more elaborate proposal for the use of a similar technique 


with attitudes toward Negroes and Jews has been made (51), but as yet, no 
results are available, 


Specially designed Thematic Apperception pj i db 
Frenkel-Brunswik, Sanford and Levinas tn ame ey aie 
sonality correlates of Prejudice (24). In this r 


much to measure Prejudice as to get a more de 
its expression. Nevertheless, the compli A h 5 

; cated int und 
qualify the use of such DEELT p. nterrelationships they fo 


Essentially identical in techni 
by the staff of the College 


of ten drawings, each Portraying an ambi 
ample, a crowded street- 


, and since it is being used by 


children), and with mixed Anglo-Spanish characters (for i 
Attitudes were assessed by contrasting responses : aiil ease rots) 


2 wn group 
WO Judges categorize in- 

bility Coefficients for six 
sub-groups were over .90. 
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Approaches utilizing doll play techniques. In the first explicit attempt to use 
a projective technique in the assessment of social attitudes, Dubin (19) utilized 
toys in a fashion similar to the “play techniques” of the clinical psychologist. 
Using ten adult respondents, he asked them to “construct on this table a dra- 
matic scene or scenes of the world as you see it today” and later “Now make a 
dramatic scene or scenes of the world as you would like it to be.” From report 
and pictures of these scenes, three judges were able to estimate answers on 21 
direct attitude questions dealing with labor, the Negro, internationalism, etc. 
with an average rank order correlation of .49. 

For use with children, Arnold Meier has developed an interviewing aid, the 
“What Would You Do?” test, which is “projective” in the present sense. Doll 
cut-outs including minority children are manipulated on background drawings 
which depict such situations as entering the home, school scenes, etc. (15). 

Similar to these approaches is the “movie story game” developed by Evans 
and Chein (21) for use with children from eight to twelve. On a miniature stage, 
Negro and white dolls are manipulated, with the child being asked at various 
points what the identified doll would say. Particular attention is paid to the 
patterning of segregation responses with acquaintances and with strangers. 
Sp aga studies indicate effective disguise and general meaningfulness for 
the test. 

Hartley and Schwartz (33) have combined doll-play with pictorial material 
in the investigation of intergroup attitudes of children five to seven years of 
age. Montage background compositions carried characteristic symbols of Jew- 
ish religion in one case, Catholic in another, and in a third indicated typical 
middle class surroundings with no indication of religion. Identical family sets 
of dolls were placed upon these three backgrounds, and all were available for 
use by the child in playing out situations, such as a birthday party, school bus, 
meals, etc. In the preliminary report it is indicated that children identify with 
some accuracy the religious symbols, and that their play indicates intergroup 
attitudes in a meaningful way. 

Sentence completion tests. At the Ohio State University, Shirley Wilcox 
Brown is using a modification of Rotter’s test (68) in investigating attitudes 
toward the Negro. A 40-item schedule has been prepared, in which are im- 
bedded some 20 sentence fragments dealing specifically with the Negro prob- 
lem. Examples of relevant and neutral items are as follows: 

1. I feel... 
2. Skin color... 

3. I hate... 

4. Maybe... 

5. Some lynchings . . . 
6. The K.K.K. ... 


ms 


. It seems to me that segregation... 
15. Negro body odor... 
37. Racial intermarriage... 


In this test, no real effort at dissembling is made. The cooperating respondent 
is asked to volunteer a description of his own attitudes, with no more disguise 
than in the direct tests. The instructions read ‘‘Complete these sentences to 
express your real feelings. Try to do every one. Be sure to make a complete ` 
sentence!” Preliminary applications of the test indicate its power to discrimi- 
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nate between criteria groups. Scoring has been done by both coding and rating 
procedures. The indications are that the test can provide a reliable measure of 
attitudes. 

Another twist to the sentence completion notion is being used in the study 
of personality and prejudice among school children conducted by Else F renkel- 
Brunswik and Harold E. Jones (22). Here the test avoids all mention of minor- 
ity groups, but provides stereotypic statements which may be completed with 
names of various minority groups or others. Examples of items are: 

Are there some people who are mean? WHAT PEOPLE? 

It would be better if more of a certain type of people were allowed to come 

into the United States. WHAT PEOPLE? 

Some people are poor and it is their own fault. WHAT PEOPLE? 

This test has elicited mention of foreign and minority groups from about one 
third of the children to which it has been administered. From another third 
or so come one or more anti-prejudice statements. A portion of the students 
make no responses classifiable in either way, and are thus not effectively evalu- 
ated. Using a net score (subtracting anti-prejudice responses from the total of 
prejudiced ones) corrected reliability figures run around .6 to .8 and correla- 


1 t test are on the order of .5. The approach is 
most satisfactory for the comparison of groups of respondents, and for the 
ce and extremity of attitudes toward different 


minority groups. In addition, unique data on the uniformity of stereotyping are 
provided. 


While these two sentence completion tests make a deliberate effort to achieve 


a projective or indirect character, they are not too different from any free-re- 
sponse questionnaire on attitudes, 


} r ompare, for example, Zeligs’ approach in 
which school children were asked to “write the most interesting true sentence 
they knew about each group, within a one minute limit (84). 

Miscellaneous non-structu 


, red techniques. The Rosenzweig Picture Frustra- 
tion Test has also been modi 


fied for the measurement of social attitudes, a task 


The procedures just discussed are all indirect and “projective” in 
current usage of the terms. At the risk of some oversimplification, the 
assets they have in common may be emphasized and the stage set for 
contrasting them with the second group of procedures, 

While tests such as these may be in Part disguised, in that the 
experimenter does not tell the respondent his rea] Purpose and may 
indeed substitute a false justification, their Primary asset is that of 
securing an expression of attitudes in a more natural and spontaneous 
form, allowing opportunity for each individual to “project” upon a 
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neutral screen his own integration of the problem. In contrast, the 
usual direct paper-and-pencil attitude test, requiring the endorsement 
of prepared items, may be said to force artificially the expression of 
attitudes into a preconceived and common mold. The great advantage 
of these non-structured tests is one of freedom, rather than of disguise. 
While some respondents may complete their assignments unaware of 
the experimenter’s interest, in a tense situation one could hardly use 
any of the above devices expecting to get unconscious or uncensored 
expressions of attitude from uncooperative respondents. Essentally 
these tests are “voluntary” in the same sense that the usual attitude 
test, interest inventory, or neuroticism test is. The respondent is told 
(either directly or in effect) that there are no right or wrong answers, 
and he is placed in a situation in which a voluntary and arbitrary per- 
formance is acceptable. 


DiIsGUISED-STRUCTURED TESTS OF SOCIAL ATTITUDES 


The approaches which we will consider below differ from the ones 
mentioned above perhaps only in degree or in relative emphasis. Yet 
the distinction involved is important. The characteristics of these 
disguised, non-voluntary tests, can be stated in a number of ways: 

The respondent participates in an objective task, in which he seeks right 
answers, The voluntarism of the usual projective techniques is lacking. To the 
respondent, the situation is similar to that of an achievement or ability test. 

All respondents have a common motivation in taking the test. All, we may 
assume, are seeking to perform adequately on the same objective task. Atten- 
tion is focused on a common goal, oblique to the experimenter’s purpose. 

Rather than stressing the freedom and lack of structuring, there is an at- 
tempt to diagnose attitudes from systematic bias in the performance of an ob- 
jective task. The test may be highly structured—directly scorable—and still 


offer opportunity for unconsciously operating bias to distort behavior in a sys- 
tematic and diagnosable manner. 


Here is a simple formula for constructing such a test. Find a task 
which all your respondents will take as objective, and in which all will 
strive to do well. Make the task sufficiently difficult, or use a content 
area in which the respondents have had little experience or opportunity 
for reality testing. Load the test with content relative to the attitude 
you study. Look among the responses for systematic error, or for any 
persistent selectivity of performance. If such be found, it seems an 
adequate basis for the inference of an attitude. 

To be sure, this approach has to some extent been used in the pro- 
jective techniques discussed above. The T.A.T., for example, is in- 
troduced as a “test of creative imagination” (58), but little attempt !s 
made to carry out effectively this pretense pattern. Respondents accept 
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the task with a wide diversity of motivations, varying levels of serious- 
ness, curiosity, and suspiciousness. And while all may be “projecting,” 
the motivational situation is highly un-uniform, and meaningful com- 
parisons between the responses of the serious, the suspicious, and the 
playful can hardly be made. Similarly, the “play technique” has been 
given to college men with the excuse that the experimenter was in- 
terested in “ideas for moving picture plays” and wanted the respondent 
to construct a “dramatic scene” (58, p. 553); and the sentence comple- 
tion test has been given as an ability test (as Ebbinghaus intended it), 


! t sentences in any grammatical fashion 
as quickly as possible. But the disguise in these typical projective tests 


mplausible, weakened by the explicit 
t best, the respondents accept the task 
gist’s mystery. It is probably common 
he experimenter is divined, and the task 


tion test for attitude diagnosis, 
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“Average weekly wage of the war worker in 1945 was (1) $37.00, (2) $57.00.” 
“Financial reports show that out of every dollar (1) 16¢, (2) 3¢, is profit.” 
Scoring these information guesses as attitude items gave total scores on 20 
such items that differentiated a labor union group from two business clubs with 
almost no overlap. In spite of the small number of cases (18 union and 42 busi- 
ness) the critical ratios were 11.3 on the Labor-Management, and 12.5 on the 
Russia questionnaire. Reliabilities on the two scales were roughly estimated at 
-78 and .87 respectively. 

What we have here is an objective test situation (which could be made more 
so by using more alternatives and including a correct one) in which people's er- 
rors are not random, but systematic. The presence of biased performance 
clearly necessitates the inference of some underlying process, which we choose 
to call attitude. The claim for face validity on such a test seems to be stronger 
than the one that can be made for either the direct or unstructured attitude 
test. Is not systematically biased performance in dealing with environmental 
actualities the essential practical meaning of attitude? 

Parrish (64) has more recently used a regular multiple choice information 
test as an indirect indicator of attitudes, in conjunction with a direct attitude 
scale and a second indirect test involving estimating opinion poll results (see 
below). All three tests effectively reflected 12 minutes worth of anti-Kuomin- 
tang propaganda in approximately the same degree when the greater reliability 
of the direct test is considered. The pseudo-information test had 32 items and 
a reliability of .66 (using Kuder-Richardson formula 14 modified for multiple 
levels of response). It correlated .67 (corrected for attenuation) with the direct 
test (10 items, reliability -91) given at the same time (both anonymously, so 
there is no reason to suspect the direct test). The correlation with the public 
opinion estimate test was .59. 

Kremen (43) attempted to evaluate the effect of student role-playing of a 
discrimination episode upon attitudes toward the Negro, using a multiple- 
choice information-type indirect test and a direct test. While neither test re- 
flected the role playing in mean scores, her findings have importance for atti- 
tude measurement, inasmuch as role-playing lowered the relationship between 
the direct and indirect test. The results from ten sociology classes, (five pairs 
in which the instructor and subject were the same) are presented below: 


Correlation between Direct and Indirect Tests 
Role-Playing Classes: 39 .36 .20 {58 38 
Paired Control Classes: 54 .70 35 58 -60 


For all classes combined, the direct test had a reliability of .89, the indirect test 
+42 (Kuder-Richardson, Formula 14), The explanation of this phenomenon is 
not obvious from her data insofar as analysed. She does not report reliability 
values separately for the ten classes, although this step is planned in further 
analysis of the data. 

_ R. B. Cattell (12, 13) has undertaken a large scale exploration into the ‘“‘ob- 
Jective’’ measurement of attitudes, using a rationale very similar to the one pre- 
sented here for non-voluntary attitude tests. In this study, a large number of 
Ingenious methods have been tried, and others suggested.1 The methods have 


1 Omitted from the present review are a number of physiological and related psy- 
chological measures, such as P.G.R., writing pressure, pulse pressure, speed of reading, 
fluency, and speed of decision, which Cattell also investigated. 
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been applied to a number of attitude-interests, such as playing more sociable 
games, excelling in one's career, and being smartly dressed, which differ greatly 
from the social-problem topics of most of the other studies reviewed. Two of 
the methods may be classified with information test approaches. His measure 
of “False Belief (Delusion)”’ (12) was presented to respondents as a multiple- 
“During the war church attendance 
increased greatly and, since V-J day it has: (declined slightly; tended to in- 
crease still more; stayed at its high peak; returned to its pre-war level; fallen to 
its lowest point since 1920).” Presumably the different responses were given 
test and as done by Parrish and by Kremen. 
f en such items gave a Spearman-Brown reliabil- 
ity of .53, and correlated -33 with a paired-comparisons preference test, and .10 
money expenditure, 
a n test approach was more straight-forward. As 
mentioned above, we may expect that a person will reveal his attitudes not only 
in the direction of his “errors” but also in the selective character of the “right 
answers” he knows. 
Cattell prepared 10-item information tests for each of a number of attitudes. 
cis item mos by the knowledge required in following the course of action 
e attitude” (12), For twelve topics, these tests, scored in 
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ever. Parrish (64) used a public opinion estimate test, with items dealing with 
U. S. opinion on China, the opinions of Americans with experience in China, 
and the opinions of the Chinese. Only the first type are directly comparable to 
the Travers and Wallen situation, and these did not come out the best in the 
item analyses. The test, containing only 10 items, had a Kuder-Richardson 
reliability of .53, correlating .67 with the direct test when corrected for at- 
tenuation. In this instance there was no direct duplication of content in the 
direct attitude test items and in the opinion estimates. 

The technique is not entirely new. In 1929, Sweet, using a test designed by 
Goodwin Watson, found boys’ estimates of group opinions valuable in diagnos- 
ing adjustment problems (77). More recently, Katz has reported results con- 
firming the general relationship between own attitudes and estimates of group 
opinion, although he does not give correlation coefficients (41). As part of 
Section A in their “Sentiments” examination, Murray and Morgan (59) ask 
the respondent to guess what the majority of people believes or prefers, e.g. 
“what are the three most popular things to do?” Newcomb (61) made one of 
the first uses of the percentage estimate of group opinion, but has not reported 
his results in terms of the responses of individuals. It might be pointed out that 
the correlation involved in these studies is not necessarily to be interpreted as 
Projection. In a group of any size, the respondent has an uneven acquaintance- 
ship, and probably associates more with those of tastes like his own. Basing 
his estimates of group opinion upon his own experience in the group, his error 
may be in part a “sampling bias” as well as biased perception. 

F. C. Bartlett (4, 5) and D. M. Carmichael (9) before the war were experi- 
menting with the use of predictions of social events as diagnostic of attitudes. 
The respondent is given a situation and some background information, and 
then asked to make a prediction. Predictions regarding the likelihood of co- 
Operation between social groups have been used, for example. The approach 
can probably be presented as a test of ability, and would seem to offer the 
possibility of wide variation in content. McGregor (53) has also pointed out 
the relationship between predictions and personal attitudes. Using predictions 
of another kind, Davis (17) has devised a simple test for use with children 
which could easily be given in an objective frame of reference, and which 
already has the desirable quality of asking the respondent to talk about some- 
body else rather than himself. (Indeed, his technique is practically identical 
with the first “projective” personality tests designed by Cattell (10) on the 
model of multiple-choice intelligence test items.) In Davis’ test, situations arè 
presented, and the respondent predicts the protagonist’s action by selecting 
from several prepared alternatives. 

Noland (63) used a projective approach toward estimating social norms 
with one set of items in his extensive study of absenteeism, asking ‘‘how im- 
Portant a cause of absenteeism do you think each of the following.” These 
Single items predicted absenteeism with a correlation of .50 or better. The 
value of the finding is weakened, however, by having as a criterion of ab- 
Senteeism voluntary reports on the same (unsigned) questionnaire. 

. Tests of ability to do critical thinking. During the last three or four years of 
his life, John J. B. Morgan had been working on another technique that ad- 
mirably meets our criteria (55, 56, 57). He used a syllogisms test, with a large 
number of possible conclusions provided, from which the respondent was to 
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pick the logically correct one. Following Sells’ study of atmosphere effect, the 
syllogisms were invalid. In spite of the invalidity of the syllogism, college 
their choices on the one or two wrong alternatives 
e effect. To use this phenomenon in diagnosing atti- 
ame syllogisms in both impersonal or abstract form 
me C’s are B's. From these statements it is logical to 
conclude: No C's are A's, etc.’’) and with content (“A trustworthy man does not 
engage in deceitful acts. The bombing of Pearl Harbor by the Japanese was & 
deceitful act. From these Statements it is logical to conclude: No Japanese 
are trustworthy, .. . etc.”), By studying the shift in the popular responses 
from the nonsense to the meaningful form, Morgan attempted to diagnose group 
attitudes, While the technique needs much further study, it seems well worth 
such elaboration. In particular, an attempt should be made to control the effect 
of greater tangibility, per se, and also the intrusion of evidence from outside 
the syllogism which might be confounded with purely attitudinal effects- 
dy, the shifts of the group showed more tolerance 
rise. Lansdell has utilized the technique for study- 
larriage, attempting to apply it for the diagnosis 
ividual (45), 
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used as far as the present writer is aware. Gilbert (27) has made use of this 
same technique in a study in which high-school children were given hypotheti- 
cal racial problems for which they could choose strictly logical conclusions or 
conclusions showing bias. 5 

In Watson's Arguments Test both pro and con arguments on various topics 
are presented, and the respondent evaluates these for their strength as argu- 
ments. The test taps the tendency for a person to view as strong those argu- 
ments which support his own point of view. Robbins (66) has recently con- 
firmed the principles underlying this test, although his data are not in such 
form as to indicate whether or not accurate inferences as to attitudes could be 
made from such judgments. He found that students performed better in 
judging the adequacy of reasons for points of view with which they agreed 
than those with which they disagreed. 

Tests employing bias in perception and memory. The demonstrations of 
systematic attitudinal bias in highly “objective” perceptual and learning tasks 
have provided some of the most important developments of the past 15 years 
for attitude theory (2, 20, 48, 73, 74). The use of errors in seeing and re- 
membering in the diagnosis of individual attitudes epitomizes the disguised, 
structured, and non-voluntary assessment of attitudes. 

Pioneers in the use of this approach are E. L. and R. E. Horowitz (37). In 
their study of the development of social attitudes among the children of a 
southern community they invented a number of techniques which have merited 
a great deal more re-use than they have seen. While designed to portray group 
differences, many of them should be appropriate to individual testing. Their 
Aussage Test involved exposing a complicated picture for two or three seconds, 
following which they tested for perception and memory through a series of 
standardized deliberately leading questions. For instance, the question ‘who 
is cleaning the grounds” to Picture 10 brings answers referring to a non-existent 
Negro in some 70% of the cases. To Picture 4, the misleading question “What 
is the colored man in the corner doing” brings a steadily increasing proportion 
(in reports from higher age groups) of menial activities for the non-existent 
Negro man. 

Their Perception-Span Test involved a series of posters each having pictures 
of 10 items mounted upon it. These were exposed for 10 seconds, and the 
children asked to “tell all the pictures you can remember.” While there were 
difficulties with perseveration and blocking, some age group differences were 

i noted, with the younger children failing to note Negroes, and the older ones 
showing a selective awareness for them. A Recall Test, asking for the reproduc- 
tion of ten words used earlier in a word association test, seemed also to indicate 
that in the younger years the word “Negro” was less well remembered than 
would be expected. The Pictorial Recognition Test involving the recognition 
of faces previously exposed, finds the faces of Whites more frequently recog- 
nized than the faces of Negroes. 

_ Seeleman’s study (71) confirms this finding with respect to individual 
differences within the group. Presenting sets of Negro and white photographs 
she tested for later recognition by asking that the previously exposed pictures 
be picked from a larger group. The discrepancy between memory for white and 

Negro faces was checked against attitudes on a direct test. Using people in the 

extreme quartiles on the direct test only, the test and memory-bias scores 
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correlated .64 and .71 with different populations. In a_paired-associates 
memory test involving complimentary phrases to be paired with white and 
Negro pictures, error discrepancy scores showed no correlation with the 
direct test, but the tendency to assign favorable phrases to the Negro (regard- 
less of correctness) correlated .66 with the direct test in the one population for 
which the correlation is reported. These values are high enough to suggest 
that with refinement an indirect test might be achieved. 

On a preliminary experiment, Murray Jarvik (22) attempted to utilize 
memory distortion as an indicator of attitudes. Sixth, seventh and eighth 
grade students in a rural school were read five minute stories and then were 
asked to write down all they could remember of the story. The stories had 
simple dramatic plots, but were full of confusing detail and lacunae with regard 
cs, and ethnic identities, Opportunity was 
the direction of common stereotypes. The 
However, motivation and literacy were low, 
ong testing program. Note also that memory 
nger spans of time, and that had the test 
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These methods of selective memory and selective distractibility have been 
anticipated in the indirect measurement of occupational interests by Burtt in 
1923 (7, 8, pp. 334-343). In a paired-associates memory test, one half of the 
pairs were relevant to agricultural engineering. The ratio of memory for these 
Pairs as opposed to memory for other pairs correlated .30 with instructors 
ratings as to interest and industry. In a cancellation test, in which irrelevant 
words were to be crossed out, different paragraph contents were employed. Di- 
ferentials in efficiency of cancellation correlated .30 with the above-mentioned 
instructors ratings. Contrary to Cattell’s findings, the greater distractibility 
was associated with stronger interest. 

Tests involving ability to judge character. Murphy and Likert, in Public 
Opinion and the Individual (60), utilized a wealth of techniques anticipating the 
projective testing movement. Among these was the “Ratings from Photo- 
graphs.” Following the general framework of Rice’s classic study on stereo- 
types, they provided labeled pictures of a union president, a railroad magnate, 
a pacifist, a Negro champion of Negro rights, etc. Respondents were asked to 
judge from these labeled photographs the character of the pictured person, in 
terms of courage, selfishness, intelligence, conceit, sympathy, practicality, and 
sentimentality. Contrary to expectation, they found no relationship between 
attitudes as measured in a variety of paper and pencil tests and these picture 
ratings, However, since the making of character judgments from photographs 
comes as near to being a paradigm of psychiatric projection as can be found 
in present test approaches, it might be suggested that this technique be further 
explored before being abandoned. In line with the tenor of the present discus- 
sion would be the suggestion that the objectivity or ‘“‘pseudo-objectivity” of 
the task be increased, with the use of some such label as “social intelligence 
test” or the like. 

In precisely this model is the “Faces Game” originally developed by Marion 
Radke (67, p. 50-51) and being used as modified by Isidor Chein and Iljana 
Schreiber in research of the Commission on Community Interrelations of the 
American Jewish Congress (16). In this test children are asked “Let’s see how 
good you are at telling what people are like just by looking at their faces.” 
Thirty four sets of four pictures (two white and two Negro for all but four sets) 
are presented, each with a question such as “one of the girls in this row is very 
lazy and never bothers to do anything” or “one of the boys in this row is the 
best sport in his class.” Two scores are provided: one the “white salience” score 
(the total mentions of white children for items either good or bad), and the 
prejudice score (the ratio of unfavorable choices of faces of the other group to total 
choices of other groups). The test produces significant individual and group 
differences, and showed retest reliabilities over a six month period of .50 and 
-36 for white and Negro children, respectively, on the prejudice score. For the 
white salience score, the values were .32 and .16. The researchers do not regard 
the test as satisfactory for general use as yet. 

Hsii (38) had three women graduate students sort male photographs for 
handsomeness, and ten days later for judged membership in the Communist 
Party. The correlations were negative (—.50 and —.21) for the two women who 
Were anti-communist and positive (.51) for the one woman who was relatively 
Pro-communist. After reading a Time report on the blockade of Berlin, the 
Correlations for sorts on a second set of the photographs were negative for all 
three women. While this study does not provide in itself an adequate basis for 
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measuring attitudes, it does hold out promise for more extensive work with 
character judgments from Photographs, 

Tests involving miscellaneous abilities. Another of the excellent test ap- 
proaches in the Horowitzs’ study (37) was labeled the Categories Test. This 
test was modeled directly upon a typical intelligence test item. Five pictures 
were presented, and the question asked “Which one does not belong?” As they 
adapted it, the item could be answered in more than one way, and the choice 
indicate something of the important social Categories for the child, For ex- 
ample, a page might contain Pictures of three white boys, one white girl, and 
one negro boy. In this instance, the child could use either sex or race as the 
dominant category. Other items provided Opportunities to categorize by age 
and Socio-economic Status as well, Here again, the emphasis was on group 


m k descriptive adjectives” for 48 stimulus words, “the S being led to 

, f 
A Bta he oe $ In testing the Tange of his vocabulary.’ 
n : te S is led to believe his verbal ability is being tested with 4 
simile completion test,” eg. “As Pathetic as a... In the “Arguments 
rg dog Test the respondent is asked to continue and finish an argument, 
the beginning of which has bee i “Being led to believe his powers 
ject quickly becomes involved in the 


1 ds by exposing more of his own senti- 
erwise have done” (59, pp. 58-60). 


laneous Judgments. The following tests are disguised 
s a cabanas assified as voluntary, in so far as 
judgments are required in situati i ; fs any; an oe 

answer. On the other h el lage which there is no “objective” right 


(1) work on a task presumab] vantage of having the respondent 


mary problem, and (2) y less threatening than the experimenter’s pri- 
upon himself directly, Th, 


l values or realities, rather than 
the demonstration of ny already discussed, depend upon 
presumably unaware, 


a judgment differential of which the respondent is 
In Watson’s (81) “Moral Judgments” sub-test 


disapproval are made about a variet: itua Judgments of approval or 
being identical except for the specific ee Sets of these SANO 
unwarranted search is made of a suspected “radica” hy a Toled; For examp 2 
hand, while in a parallel item, the Same type of saih. “quarters, on the m 
business corporation suspected of dishonesty, Scoring ea carried out wit! of 
discrepancy of aie ee E parallel situations, One on the basis 
Similar in title and in plan to atson’s Moral ‘ T 
genious approach to Negro-White attitudes devised Pigments Test is the in 


used equated comparison groups, the technique could b 


and structured, but in p: 


THE INDIRECT ASSESSMENT OF SOCIAL ATTITUDES 29 


ing bias in individuals. He selected six items from a standard test of moral 
evaluations on marriage and sexual matters. To one group, the episode items 
were illustrated by pictures of white couples; to the other, with Negro illustra- 
tions. Both groups were made up of white college students. Contrary to 
expectation, the judgments were more lenient—less disapproval—with the 
Negro illustrations. Furthermore, when the two groups were sub-classified 
according to scores on the Likert scale of attitudes toward the Negro, the major 
part of the differential was contributed by the more tolerant persons rather than 
the more anti-Negro parts of the two groups. The intolerant extremes in this 
sample were more consistent, less “biased.” These results are important and 
meaningful, but further indicate the danger of over-simplified interpretations 
in indirect approaches. 

The readiness with which judgments of literary merit can be manipulated 
by the substitution of fictitious authors has been demonstrated by Farnsworth 
(70) and Sherif (73). Prestige seems to be one of those forces which can bias 
the performance of an objective task. Can we use this bias to infer attitudes? 
Lewis (47) seems to have had in mind some such approach. The present writer 
(22) deliberately set out to utilize the prestige effect to measure attitude 
toward five minority groups. Rather than literary passages, proverbs or 
mottoes were used. Rather than individual authors, the adage was attributed 
to the group as a whole, e.g., “American pioneer saying” or “old Jewish 
motto.” Eight and ninth grade students were asked to evaluate the quality of 
each motto separately—there being ten mottoes attributed to each group. The 
test yielded a general prejudice score that correlated but .30 with a direct test. 
Other Scores were worthless. However, in view of the strength of prestige sug- 
gestion in other experiments, this approach seems worth trying further. It is 
quite possible that in the form given the task was trivial and the disguise thin. 

Horowitz (35) illustrated the development of patriotism and conformity 
among children by tests in which the task was to pick “the best looking flag,” 
or the “best place to live in” from a series of photographs of houses, etc. 

_ As Wolff, Smith and Murray (83) have shown, reactions to group- 
disparagment jokes are correlated with group membership. Gordon (29) has 
recently tried to utilize this phenomenon in the assessment of social attitudes. 
Twenty four jokes, both antagonistic and sympathetic, dealing with Negroes 
and Jews were rated as to their funnyness on a 5-point scale. Four groups of 
college men were used: a Protestant fraternity, a Catholic fraternity, a Negro 
fraternity, a Jewish (non-Zionist) fraternity, and a Zionist club. The groups 
differed in their responses to these jokes but not as anticipated in all instances. 
The jokes sympathetic to Jews were rated highest by the two Jewish groups— 
but the anti-Jewish jokes failed to differentiate the groups. The anti-Negro 
Jokes were rated lowest by the Negro group, but the pro-Negro jokes failed to 
differentiate. The various groups ranked the individual jokes quite similarly as 
to popularity, with rho’s between the orders for the different groups ranging 
from .71 to .94. With regard to individual differences within the various groups, 
the ratings of the jokes showed no relationship to attitudes toward Negroes or 

ews as revealed in a direct attitudes test or a symbol endorsement test. The 
tests were administered as a part of a larger testing program. ran 

Cattell (13), in the program already referred to used a “Projection- 

antasy” test, in which the respondent picked from ten sets of ten Sie ee 
Sentences, five each which he completed. Rather than scoring the words use 
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in completing the sentences, Cattell scored the choice of incomplete sentences. 
Each set contained one representative of each of ten different attitudes. 
Applied to the desire to excel in one’s profession, and to the desire for more 
sleep and rest, this test had Spearman-Brown reliabilities of .13 and -60. Cor- 
relations with the paired-comparison preferences were .15 and 31, with time 
and money expenditure, .01 and .26, with information, .20 and .20. In spite of 
the relatively low level of these values, this method was regarded as one of the 
more promising. 

Kalpakian’s “The Construction of a Disguised Test by the Use of Photo- 
graphs for the Study of Attitudes Toward Negroes” (40) represents an attempt 
at disguise which fails in part to meet the criteria suggested here. Like other 
tests reported in this section, a judgment differential of which the respondent 
was unaware was sought. Twenty-six matched pairs of pictures were selected — 
one set depicting Negroes, the other whites. The test was structured, in that a 
choice of responses, “Like—Indifferent—Dislike’ was required for each 
picture. The instructions read in part “we're interested in seeing what kinds of 
pictures people like and don’t like. . - we're not interested in the technical 
photographic aspects of the pictures, rather we want your reactions to what is 
in the pictures. That is, how do you feel about what is in each picture.” Note 
the voluntary nature of this assignment—the re. 
that there are no right or wrong answers. N 
cut assigned basis of judgment which might le 
judgments of beauty of the photograph or skill 
aid the disguise by placing these 52 photogr: 
irrelevant pictures. This is similar to the efforts j 
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The correlation with the Thurstone 
Hinkley was .40, which became .80 when corrected for restricted range. In 


terms of the categories of this review, Kalpakian’s test is similar to the “show 
me” and other picture tests developed by Horowitz (34). It is structured in 
that a limited number of response categories is provided. It is direct, substitut- 


ing pictures for the ethnic labels used in statement-endorsement type of direct 
tests. 


for all groups. Scores correlated with bot 
demonstrated by critical-ratio tests, 


GENERAL CONSIDERATIONS 
Validity of indirect tests. 


Most efforts to develop indirect attitude 
tests are predicated upon the 


assumption that indirect tests will under 
r validity than direct tests. 
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this is the case. The testing of this hypothesis is certainly the next step 
if these preliminary efforts are thought to be sufficiently promising to 
Justify more research. 
_ The most usual effort at validation has involved correlating the 
indirect test with direct test results, under conditions in which the latter 
Were gathered anonymously or in which there was no reason to suspect 
respondent dissembling (e.g., 19, 22, 29, 38, 40, 43, 60, 64, 65). Ham- 
Mond (31) and Gordon (29) used environmentally selected criterion or 
comparison groups. Parrish’s tests (64) meaningfully reflected an 
experience differential between two groups. These are, however, iso- 
ated instances, and even at the exploratory level, we might expect more 
use of criterion groups. 
_ As has been pointed out previously, the case for face validity for in- 
direct tests may often be better than for direct tests. In a number of the 
e 'S8uised, Structured tests, the distribution of scores and measures of 
internal Consistency demonstrates unequivocally that non-random, 
Systematic errors, differences in perceptions, etc. exist, of which the 
.sPondents are presumably unaware. These systematic unconscious 
dete worth popes = ng own right, and seem to lie close to 
Atit z caning o attıtude. ; 4 eT en De 
së ude measurement as related to attitude lefini ion ar y 
areh 0? Social attitudes has been justly criticized for a lack of common 
ma nition of the concept, and for a failure to integrate definition and 
co “surement procedures. This diversity of definition has been in odd 
ntrast with the obvious similarity of research procedures. This para- 
X arises from definitional attempts which confound explanations of 
conten nomena with the process of pointing to the phenomena. It is the 
tional a of the present writer that agreement on the implicit opera- 
tentative Pointing) definition of attitudes is already present. As a 
evidenca po mulation the following is offered: A social aiuiide is d is 
finitio 3) consistency in response to social objects. If we look mel a 
Xampl ns utilizing concepts of set, or readiness to respond— a 
adita Allport’s (1): “An attitude is a mental and neural a 
ic ri organized through experience and exerting a Stim y- 
tiong t enee upon the individual's response to all objects an — 
Netra Which it is related””—and ask for the evidence of a mental an 
fluen State of readiness,” the symptoms of a ‘“‘directive or dynamic in- 
these : _“Titeria as to the “objects and situations to which it is oe 
“Mong Vidences will be in final analysis consistency or predicta ee 
Js ene ses An individual's social attitude is a syndrome of hc ed 
Y with regard to social objects. And even those whose 
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havioristic orientation leads to a rejection of such mentalistic defini- 
tions as Allport’s—and who would say with Bain (3) and Horowitz (36, 
p- 142), “essentially ....the attitude must be considered a response 
rather than a set to respond”’—in research practice do not equate 
isolated responses with attitudes, but on the contrary look for the 
appearance of response consistencies. This is dramatically evidenced by 
Horowitz’s (34) use of the appearance of consistant differentiated 
response to photographs of Negro and white children to mark the 
occurrence of race prejudice in children. 

This standpoint provides a basis for the operational delimitation of 
specific and general attitudes. It likewise demands that if attitude 
measurement be integrated with definition, internal consistency among 
the sample responses collected by the test must be demonstrated. To 
the present writer, the demonstration of a single factor through factor 
analysis seems ideal, although time consuming. Spearman-Brown and 
Kuder-Richardson (44) reliability measures, Guttman’s (30) “re- 
producibility coefficient,” Loevinger’s (52) “homogeniety,” and 
Thurstone’s “coefficient of irrelevance” (78) are likewise evidences of 
internal consistency. Item analysis against total scores (49, 75), re- 
mains one of the best practical means of improving internal consistency. 


Contemporary American theories commonly hypothesize attitudes 
to be learned, or identify them with ot 


suggested it would be hard to distinguish attitude from habit, which 
likewise is evidenced by behavior consistency. Indeed, if learning be 
conceived broadly enough to include the development of any response 
consistency, attitude formation is identical with learning. Tradi- 
tionally, learning has been used in those situations in which the 
response consistencies represented optimal reflections of a simple, uni- 
form environment—where increasing response consistency represented 
the elimination of “error” 


solvable” or highly complicated environments, and stereotyped modes 


environment, which do not represent error-reduction, 
perseveration, set, fixation, position habit, 
idiosyncracy, pre-judgment, non 
habit, rigidity, all come to mind 


The terms 
bias, irrational behavior, 
-random error, over simplification, bad 


l l to describe this process. Presumably, 
this latter type of response consistency is a result of the same cognitive 


processes which under other conditions result in “right answer” learn- 
ing. It is with these common Processes that the concept of attitude is 
identified, although typically it is most closely associated with the 
acquisition of “irrational” or non-adaptive response consistencies. 
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In these terms it may be meaningful to compare direct and indirect 
efforts at attitude assessment. In both direct and indirect tests enough 
internal consistency has been demonstrated on some topics to justify 
Speaking of attitudes. Likewise, in numerous instances reported here, 
considerable correlation has been demonstrated between responses to 
direct and to indirect tests, justifying the hypothesis that a common 
attitude lies behind them. Missing is the demonstration that this pat- 
tern of consistency extends beyond paper and pencil to the “real-life” 
Situations which are usually in mind when the concept of “attitude” is 
used, While meaningful research problems exist in regard to patterns 
of consistency within a universe of paper and pencil responses, the 
bulk of the researches reviewed are predicated upon the assumption 
that broader consistencies exist—that overt behavioral manifestations 
of the attitude can be predicted. 

With regard to the level of response consistency, it should be noted 
that direct tests uniformly have much higher reliability coefficients than 
o indirect ones, especially when the number of items and time of 
administration are considered. Of course this consistency is in part 
conscious, voluntary, and possibly superficial—in contrast to the in- 
voluntary “bias” in performance achieved by many indirect tests. In 
this Sense, the indirect tests of the non-voluntary sort do in themselves 
€Monstrate and utilize the dramatic phenomena of attitudinal inter- 
ference with tasks of learning, perceiving, remembering, and evaluating, 
Such as are summarized by Sherif and Cantril (74, pp. 29-91). And it is 
Such Consistencies, rather than consistency in voluntary self-description, 
Which give Vitality to current usage of the concept of attitude. In this, 
Ct attitude tests lie closer to contemporary attitude theory than 

'rect tests, 
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or non-random errors. For example, several persons have suggested to 
the present writer what might be called the ‘‘photocrime”’ test. Here 
criminal scenes would be pictured in photograph and text. Sufficient 
ambiguity would be provided to make it a challenging problem to the 
amateur detective, and, incidentally, to allow the possibility of bias in 
the selection of the criminal from the suspects of various ethnic or social 
identification. A test of “common legal knowledge” might well provide 
a framework for carrying further some of the notions in Watson's 
“Moral Judgments” sub-test. The respondent might be asked to decide 
whether or not civil liberties had been violated in a wide range of 
specific situations—might be asked to decide between claimant and 
defendant in a number of civil suits. Here the content could easily be 
manipulated to get at almost any social attitude one might be interested 
in. It should not be too difficult to keep the respondent convinced that 
he dealt solely with matters of the law. We are prone to see as propa- 
ganda that with which we disagree. A ‘propaganda analysis test” 
should reveal indirectly some people’s attitudes. For the build-up, give 
a review of some principles on how to spot propaganda, how to detect an 
ulterior motive, a selfish’interest group, deceit, exaggeration, etc. Then 
have the respondent test his skill on a number of argumentative 
paragraphs, which he evaluates as to the extent and kind of propaganda 


present. The root of this notion may be found in Watson’s “Argu- 
ments” sub-test. 


Such devices may be multiplied; the reader can no doubt provide 


better ones. In some of these, the fiction of an objective test situation 
will be hollow indeed. In others, for example in the estimation of group 
opinion, we are tapping biased performance in an everyday act of social 
perception. We are not taking at face value the respondent’s own 
volunteered description of himself. Rather we are studying systematic 
errors in the respondent’s own perceptions, errors of which he himself 
is not aware. Not only in attitude testing but in personality study in 
general, distortions of performance in dealing with the environment 
provide objective evidence of an individual's unique picture of his 
world. Just as the psychophysicists were long ago forced to introduce 
Vexirwersuche, or catch trials, into introspection—to eliminate im- 
possible negative reaction times and infinitesimal two-point thresholds 
—So personality testing, whether check-list or free-response, must rise 
above dependence on voluntary self-description, The development of 


structured indirect attitude tests is thought to be a step in this direc- 
tion. 
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AN EXPERIMENTAL ANALOGUE OF REPRESSION 
I. HISTORICAL SUMMARY! 


ANCHARD FREDERIC ZELLER 
The Johns Hopkins University 


INTRODUCTION 


At the heart of the theoretical psychoanalytic structure is the 
concept of repression, which is the mechanism by which painful or 
unpleasant material is excluded from consciousness and motor expres- 
sion. In his earlier writings Freud (17) stressed the importance of repres- 
Sion as the primary ego defense but in his later works he revised his 
concept by pointing out that repression is only one of several mecha- 
nisms which the ego may utilize in an effort to avoid unpleasantness. 
The ego may indulge in flight, it may resort to condemnation, in which 
Case the material remains conscious, or it may resort to repression. 

Repression is of two kinds: first, primal or archaic repression which 
denies entrance into consciousness of some archaic idea attached to 
instinctual strivings which are unacceptable to the ego, and second, 
after-expulsion or repression proper which pushes from consciousness 
material which, although once conscious, has in some way become asso- 
Clated with primally repressed material. Repression is not forgetting. 
tis an active process which requires the exertion of constant energy 

Y the ego. This is true for both primal repression and after-expulsion. 
ite ion may be complete or partial. If it is complete there is very 
tle hope of investigating it experimentally. If it is partial the repressed 
Material may remain as it was, ready to reappear in consciousness if 
A “Pression is removed, or the force attached to it may n 
rebra 1n Consciousness in the form of neurotic symptoms. Incomp ete 
ssion lends itself more readily to experimental investigation. From 
© standpoint of the clinician, after-explusion is of more importance 
ie Pe mal repression, since most observed cases of repression os 
on Ples of incomplete after-explusion. That is, an individual is una le 
a Call material which he has at one time known but which has in me 
Y become unacceptable, but the memory for which may be restore 
appropriate treatment. Although seldom explicitly stated, this is 


$ ” 
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the concept of repression which has served asa basis for most of the 
experiments in the field. A great many experiments have been designed, 
first, to demonstrate the phenomenon and second, to quantify the 
factors involved. Such a demonstration must of necessity fulfill three 
requirements. First, it must demonstrate that the material in question 
has been learned by the individual. Second, it must demonstrate that 
the introduction of an inhibiting factor causes inability to recall or a 
significant decrease in the recall of the material. Third, it must show 
that the removal of the inhibiting factor results in the reinstatement of 
the ability to recall the material. As will be shown in this review of the 
literature there has as yet been no clear cut laboratory demonstration 
which includes all of these steps. 


EXPERIMENTAL STUDIES OF REPRESSION 


Questionnaire method. The first experimental attack was made by 
F. W. Colgrave (10) in 1898 when he administered a questionnaire to a 
group of school children which contained the question, “Do you recall 
pleasant or unpleasant experiences better?” He concluded from his 
results that pleasant items were better recalled than unpleasant. As 
critics have pointed out, the questionnaire method is not a highly valid 
measure, but a start had been made. Kowalewski (30) and again 
Susukita (81) as late as 1935 also utilized the questionnaire in the study 
of this problem. 

Associations with sensory stimuli. In 1905 Gordon (20), working in 
Kiilpe’s laboratory, initiated another type of attack on the problem 
by associating sensory stimuli with material to be learned and later 
testing recall. She used colored figures paired with protocols, and 
administered a recognition test after three weeks. She found no differ- 
ence between pleasant, unpleasant, and indifferent items. Tait (82), 
using color recognition, found a slight superiority for memory as- 
sociated with pleasant colors. Anderson and Bolton (1) tested the 
recognition and recall of odors with nonsense names attached and found 
little difference between pleasant, unpleasant, and indifferent items. 
Gordon (21) again attacked the problem in 1925, this time using 
pleasant and unpleasant odors followed by a memory test. Again she 
found no difference between memory for pleasant and unpleasant 
items. Kenneth (28) used odors as a free association stimulus. He 
found more pleasant than unpleasant associations, but the results are 
not especially relevant to repression. Frank and Ludvigh (16) paired 
odors with nonsense syllables and found that pleasant associations were 
recalled oftener. The most complete experiment on memory value of 
pleasant and unpleasant items was conducted by Ratliff (55) using 
sensory stimulation paired with numbers. Three types of sensory 
stimuli, odors, colors, and consonant chords, were paired with the 
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numbers. He found that with visual and auditory stimulation the 
pleasant was recalled more often than the unpleasant, but for olfaction 
the unpleasant recall was superior. 

Recall of experiences. Another approach extensively used to study 
the relation of affect to memory was initiated by Kowalewski (31) in 
1908 when, the day following a Christmas vacation, he instructed his 
students, “Write down whatever pleased you yesterday.” His results 
indicated more pleasant than unpleasant experiences. A recall ten days 
later gave similar results. He interpreted his results to mean that the 
pleasant is better retained than the unpleasant. As critics were quick 
to point out, however, he assumed that pleasant and unpleasant ex- 
periences were equal in number, which assumption has more recently 
been proven erroneous. Other investigators employing the recall of 
holiday experiences have been Wohlgemuth (91), Meltzer (40, 41, 43), 
Jersild (27), Cason (8), Waters and Leeper (87), Menzies (44), O'Kelly 
and Steckle (48), and Steckle (79). The studies of Wohlgemuth (91) and 
Cason (8), two of the best controlled, indicate no difference between 
recall of pleasant and unpleasant associations when the fact that there 
are actually more pleasant than unpleasant experiences is taken into 
account, while the results of the other investigations indicate only a 
slight tendency for greater recall of pleasant experiences. 

Kowalewski (30, 31) concluded from his results that the recall of 
affective material is related to personality types. He interpreted his 
data to mean that optimists remember proportionally more pleasant 
€xperiences while pessimists tend to remember proportionally more 
unpleasant experiences. This possibility has been investigated by 
Meltzer (40, 43), O'Kelly and Steckle (48), and Steckle (79) with in- 
Conclusive results. Flugel in 1917 (see Flugel, 1925, 14) attempted to 
establish an “Algedonic Ratio” of pleasant to unpleasant for the in- 
dividual, This was again attempted by Meltzer (41) in 1930. P 

Other experiments which have used the recall of past experience 
ve been conducted by Gordon (22) and Thompson (83) who used the 
recall of childhood experiences. Gordon found no evidence for a greater 
Percentage of pleasant recall, but Thompson found evidence for a 
p asant-unpleasant differential in favor of the pleasant. f . 
Di tscrete associations. In addition to the experiments in sglitis 
iene events have been recalled and re-recalled, a number of eee 
nts have utilized other methods to test memory for affectively Ls pe 
ex renee, Peters (49) had subjects answer to a stimulus word with a 
, Perience. He found 65 per cent of total recalls were pleasant in ones 
i and Nemecek (50) used the same technique with eamp 
dife ts. Griffitts (24) asked for responses to stimulus big m ‘i ae 
Sites in favor of pleasant associations. Stagner ( 7) te es 
V rolled experiment in which a single pleasant and unp si alled 

ii recorded, together with their associations, found what he © 


ha 
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evidence for an active repression when the events were again presented 
to the subjects with instructions to recall the associations. > 
Reaction time. The effect on reaction time of various affectively 
toned material has been investigated by Birnbaum (5), Tolman (84), 
Tolman and Johnson (85), Baxter, Yamada and Washburn (4), Morgan, 
Mull and Washburn (46), and Smith (76). All but Birnbaum found 
positive results, viz., pleasant tone decreases reaction time. _ 
Memory for word lists. The number of experiments using this method 
has been large. Chaney and Lauer (9), Lynch (36), Cason (8), Stagner 
(78), Balken (2), Bunch and Wientge (6), Silverman and Cason (75), 
White and Ratliff (90), Carter (7), White (89), Gilbert (18), Lanier 
(33), and Pintner and Forlano (51) have all worked with this type of 
material, using periods of recall up to two years. None of these experi- 
ments has given a conclusive answer to the problem. They have all 
tended to show, however, that the problem of affect and recall is not a 
simple one, but rather a very complex phenomenon depending on many 
factors, such as sex, age, social status, intelligence, etc. (see Gilbert, 
1938). 
autoes studies. A few other studies have been conducted 
which do not readily fall into the above categories. Laird (32) asked 
his subjects to write the names of ten friends and check those liked and 
disliked. Later he asked the subjects to list ten names as fast as pos- 
sible. A comparison of the two lists indicated that some subjects 
tended to list more disliked persons in the second list than did others. 
He interpreted his results in terms of optimistic an 
sonality types but found no evidence for repression. Fox (15) had his 
subjects learn pleasant and unpleasant sonnets and 


ferred were better retained. Stone (80) used photo 
names liked or 


those associate 


dence that interpolated activity of an affective nature 
differences in the amount of retroactive inhibition. 


ing of the prob- 
ments mentioned 
of more effective recall of 
with 5 experiments having 
n not be taken as an indica- 


pleasant than of unpleasant experiences, 
neutral results. These results, however, ca 
tion of repression. 

As Meltzer (42) has pointed out, most of the experiments before 
1930 were conducted on the false assumption that the pleasant and un- 
pleasant events were of equal frequency. Henderson (25) as early as 
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1911, however, recognized the fallacy and interpreted this as failing to 
Support the idea that the unpleasant was repressed. Myers (47) also 
argued that we do not forget the disagreeable, but that there are more 
agreeable than disagreeable experiences in life. Flugel (14) also recog- 
nized this as did Griffitts (24) and Wohlgemuth (91). In none of the 
Studies has any attempt been made to restore recall when repression has 
been assumed as basic to the pleasant-unpleasant differential. In most 
Cases repression has been equated to differential forgetting, whereas it 
could have been more reasonably interpreted as differential learning. 
In most cases repression has not been conceived as the dynamic process 
outlined by Freud, and in no case has an adequate test been designed. 
Frame of reference. There have, however, been a number of studies 
which have recognized the importance of learning set. Following the 
work of Bartlett (3) a number of studies have been conducted in 
Which controversial material about which the subjects were known to 
have specific opinions was presented and then recalled later. As early 
as 1928 Zillig (93) gave both men and women a number of selections 
to read, the content of some being favorable and others being unfavor- 
able to women. The women recalled a much greater percentage of 
avorable items about themselves than the men did about the women. 
tudies following the same plan have been conducted by Watson and 
artmann (88) using theistic,and atheistic material, Seeleman (70) using 
attitude toward the negro, Edwards (11) with pro- and anti- New Deal 
material, Levine and Murphy (34), pro- and anti-communistic litera- 
ture and Postman and Murphy (52) using United Nations vs. Axis 
Power attitudes. Wallen (86) used his subjects’ own opinion of them- 
Selves, compared with bogus group opinions, and found they remem- 
cred the items which agreed with their own opinions better than those 
Which did not. Shaw (73) and Shaw and Spooner (74) repeated the same 
“Xperiment with modifications and obtained comparable results. All 
ese studies indicate that attitude and preconceptions influence 
up nory, Edwards (12) has presented an argument in favor of a 
rame of reference” determinant in forgetting, regardless of whether 
© material is intrinsically pleasureful or otherwise. Steckle (79) 
“sents a similar argument. Again, however, it should be noted that 
ed analysis is of differential forgetting, not of an active, removable 
Pression, $ 
di Specific studies. There have been a number of experiments boern 
Mor Tent approaches to the problem which have shown consi nice e 
the a insight into the nature of the problem and more E tops 
styg 8N of the experiment. Koch (29) using a number of psyc Fe 
ents had them rate their satisfaction with grades on quizzes. re 
5 S later a recall test of the grades indicated the grades ya 
St affect, either positive or negative, were better recalled. In ae 
ars (64) presented an excellent review of functional abnormahue 
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of memory in which he pointed out that none of the experiments had 
fulfilled the conditions of a true test of r 
mental assumption of the experiments had been th 
unpleasantness of an in 


sorting cards. A list of syllables was learned, foll 


failure at card sorting, and this was in turn followed by the learning of 
a second list. The second list learned by the succes 


made to remove the repression. 
One of the better de 
Huston, Shakow, and Erickson (26) usi 
Luria (35) in which the “ i igher central nervous system 
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d experience, were read to the 
were significant differences in reaction tothe paag eeestions:_‘There 
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Retests indicated the effects had disappeared. 
onstration of repression, but the 


akes it difficult to interpret. 
Sharp (71) at the University of Chicago used 
ord pairs, respectively, 

ung and recall of the two 
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of keeping with their no 
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dividuals “repress” the color responses while those who fear the shock 
make more color responses. 

In 1930 Meltzer (42) concluded after a critical review of the studies 
on feeling and memory that the difficulty with repression studies was 
that the investigators were looking for universal responses. Rosenzweig 
(56, 57, 58), and Rosenzweig and Mason (61) pointed out that the 
lack of acceptable results in previous studies was due to a lack of clear 
understanding of the problem. They further point out the fallacy of 
assuming that sensory pleasantness and unpleasantness is the same as 
conative pleasantness and unpleasantness. Further, repression operates 
On a conative type of material which is negative in hedonic tone, the 
negative affect being determined by the conflict of the material with 
€go-supporting drives, such as self-respect, etc. They cite the experi- 
ments of Zeigarnik (92) as a prototype of the repression experiment and 
set up a series of investigations in which children were allowed to com- 
plete one half of the tasks and fail on one half. Recall was better for 
the completed tasks. Varying the task set, Rosenzweig (59, 60) found 
that ego-involvement led to recall of completed tasks, while task 
Orientation led to better recall of uncompleted tasks. Two experiments 
conducted by Sarason and Rosenzweig (62, 63) in connection with 
\osenzweig's triadic hypothesis further attempted to correlate repres- 
sion with hypnotizability and impunitive reactions to conflict. Rosen- 
zweig interprets his evidence as lending support to his hypothesis. 

Gould (23) designed an experiment which came close to a test of 
repression. The subject was required to choose one of two tasks. The 
choice supposedly revealed a good or bad character trait of the subject, 
the character traits “revealed” having been predetermined by the in- 
vestigator regardless of the task chosen. The subject was then told 
what the choice revealed about him and was allowed to complete the 
task, then make another choice until six had been chosen. The subject 
Was then asked to list all of the tasks. Following this, the nature of the 
experiment was explained to the subject. As an incidental remark, 
Gould notes that after the explanation some of the subjects remembered 
More of the tasks than before. 


SUMMARY AND CONCLUSIONS 


A review of the literature shows that there has been no experiment 
which has fulfilled the criterion of a laboratory test of repression. Most 
experiments have been directed toward testing the relationship between 
affect and recall. The majority of experiments have been found to fall 
in eight categories: 

1. Questionnaire method: this was the earliest used method and is unsuited 


to the problem. . : ied 
2. Associations with sensory stimuli: the chief criticism of this metho! 
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was that it assumed the equivalence of sensory unpleasantness with ego un- 
pleasantness. 


3. Recall of experiences: many of these experiments have assumed actual 
numbers of pleasant and unpleasant experiences to be equal. 


4. Discrete associations: association tests have in general shown more 
pleasant associations. 


5. Reaction time: these experiments have shown shorter reaction time with 
pleasant material. 


6. Memory for word lists: this method, the most frequently used, has 
yielded nothing significant. 


7. Frame of reference: these studies have shown a selective effect of atti- 
tude on memory. 


8. Specific studies: these studies, specifically reviewed in the article, while 


showing a clearer conception of the problem, have failed to demonstrate re- 
pression. 


All reviews and criticisms of the problem have agreed that no 
adequate test of repression has been made. In most studies the repres- 
sion has rien conceived as differential forgetting. The most significant 
piiteien as not been specifically formulated, namely, that no test of 
pene oe pee sie adequate until the removal of the repression 

ed tm the restoration to consciou d 
material. Any experiment whi z ayers Of the FORTESA 
EA f ich does not include this crucial step is not 
tenth face ee - can be attributed to other factor: 
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to active repression. me Reet Bta 
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ing the memory for the subject matter, 
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mental group. The individuals in each group are exposed to some mate- 
rial (Step 1) which they are to learn. Their degree of mastery is then 
measured with a retention test (Step 2). This satisfies the first require- 
ment of an experimental test of repression proper, namely that the 
material be learned. 

After a time interval another test of retention of the originally 
learned material is administered to the individuals in both groups 
(Step 3). Up to this point the performance of the groups should show 
No significant difference. At this point the procedure varies. The individ- 
uals in the experimental group are subjected to an ego threat associated 
with some activity while the individuals in the control group perform 
the same activity with no induced affect (Step 4). After this another 
retention test of the originally learned material is administered (Step 5). 
If the average retention in Step 5 is significantly better for the control 
group, the second criterion of an adequate experimental test of repres- 
sion has been met. 

After another time interval the subjects are again asked for a meas- 
ure of retention of the originally learned material. (Step 6). This is 
followed by the same activity associated with the ego threat in Step 4, 
only this time there is no ego threat for either the experimental or the 
control group. Restoration of memory following the change in ego value 
of the task would constitute the third and crucial step in the experi- 
mental demonstration of repression proper. 
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ON THE CIRCULARITY OF THE LAW OF EFFECT 


PAUL E. MEEHL 
University of Minnesota 


In his recent review on “The History and Present Status of the Law 
of Effect,’ Postman (19) lays considerable emphasis on the problem 
of “circularity” which he sees as crucial in the formulation of the law- 
He says: 

Whereas some critics were most concerned with the mechanisms mediating 
E Porya their attention on the nature of the satisfiers and annya 
egret si ein Thorndike s law, Although Spencer and e 

' invoked pleasure and pain 
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here we are again impaled on the horns of t arning has p 
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And still further: 
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definition of satisfiers one is struck by the key importance of the hedonistic 
issue. Certainly hedonism is an immediate ancestor of the law, and now that 
the principle of effect has reached an uneasy maturity it is clear that it cannot 
deny its origin without sacrificing much of its vigor. When the law is stripped 
of hedonistic implications, when effect is not identified with tension-reduction 
or pleasure (as by Thorndike), the law of effect can do no more than claim that 
the state of affairs resulting from a response in some way influences future 
responses. Such a statement is a truism and hardly lends itself to the rigorous 
deduction of hypotheses and experimental tests. If a neohedonistic position is 
frankly assumed (as, e.g., by Mowrer) the law becomes an important tool for 
research, provided “satisfaction” is independently defined and not merely 
inferred from the fact that learning has occurred (19, p. 501). 


Throughout Postman’s paper this problem is constantly lurking 

behind the scenes even when the author does not single it out for 
Specific mention. I am in complete agreement with Postman’s final 
remark that “at the present state of our knowledge the law of effect as 
a monistic principle explaining all learning has not been substantiated,” 
and Postman performs a service by emphasizing this problem of circu- 
larity in his discussion of the “law.” I am inclined, however, to think 
that he has settled the question of circularity somewhat too easily, and 
that his settlement of it has an effect upon much of his argumentation. 
I gather from the above quotations that Postman looks upon any 
definition of effect or reinforcement in terms of the resulting change in 
response strength as “circular,” where that word has a pejorative sense. 
If he is right in this it is very serious. While the law of effect has many 
difficulties, I do not believe that “circularity” is among them. To show 
this is the aim of the present paper. 
__ I shall consider the problem of circularity in the law of effect as 
identical with the problem of circularity in the definition of reinforce- 
ment in instrumental conditioning. I take it that Postman does the 
Same, since in the first quotation above he cites a passage from Hilgard 
and Marquis’ Conditioning and Learning, where the two problems are 
Considered together and with free interchange of the two terminologies. 
These authors say: 


It is apparent that no definition of effect provides an independent measure 
of the Strength of reinforcement. The degree of satisfaction, of complacency, or 
of tension reduction has not been objectively determined. The strength of 
reinforcement can be given comprehensive definition only in terms of the 
amount of learning resulting from it. This is, of course, a circular definition, if 
Strength of reinforcement is to be used as a factor determining degree of 
arning. A partial escape from circularity is achieved by the fact that a 
Stimulus such as food which is found to be reinforcing in one situation will also 

€ reinforcing in other situations, and with other animals (9, p. 83). 
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Writing in 1948, however, Hilgard states concerning Thorndike’s 
“operational” definition of satisfiers and annoyers: 


These definitions are not circular, so far as the law of effect is concerned. 
That is, the states of affairs characterized as satisfying and annoying are 
specified independently of their influence upon modifiable connections. The 
law of effect then states what may be expected to happen to preceding modifi- 
able connections which are followed by such specified states. The objection that 
Thorndike was lacking in objectivity in the statement of the law of effect is not 


a valid one (8, p. 24). 
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THE MEANING of CIRCULARI TY 


It must be pointed out that there are z 
“circular” in common use. We have on Daba of the word 
definition, in which an unfamiliar term is defined by Sa circularity in 
which are (directly or ultimately) defined by the We Other terms 
There is no question of circularity in this sense in a eoan 
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Skinner-Spence type. Let us accept as a crude preliminary formulation 
the following: “A reinforcing stimulus is one which increases the sub- 
sequent strength of responses which immediately precede it.” The 
words stimulus,! strength, increase and response are all definable without 
any reference to the fact or theory of reinforcement. The definitions of 
these terms, particularly the term “response,” present terrible diffi- 
culties; but I do not know of anyone who maintains that they involve 
the notion of reinforcement. Words such as these are current in the 
vocabulary of many kinds of psychological theorists who do not accept 
the Law of Effect as a principle of learning and in the absence of any 
indications to the contrary, I shall assume that we can tell what we 
mean by them. We can determine empirically when the strength of a 
response has increased without knowing anything about reinforcing 
stimuli, drives, satisfactions, and the like. It seems clear that the 
definition of a reinforcing stimulus in terms of its effect on response 
strength does not involve circularity in this sense. 

The other meaning of the word circularity refers not to meanings 
(definition of terms) but to the establishment of propositions. We speak 
of proofs as being circular if it can be shown that in the process of 
establishing (proving) a proposition we have made use of the pro- 
bandum: I am not aware that any responsible theorist has attempted 
to “prove” the Law of Effect in this way. It is true that those who 
look upon the law as fundamental are skeptical when they hear of a 
Case of increase of response strength which does not seem to involve any 
obvious reinforcing consequences so that they begin to invent hy- 
Potheses to explain the results. There is no harm in this so long as the 
Proposed explanations are in principle confirmable on the basis of some 
other experimental consequences, however remote. If an animal learns 
a response sequence without being given food, water, or any of the 
usual rewards, I suspect most Hullians would begin to talk about 
secondary reinforcement present in the situation. One can, of course, 
be careless with this kind of explanation, but there is nothing intrinsic 
to the concept that entails non-confirmability. The establishment of 
Secondary reinforcing effects as explanations of a given experimental 
result consists in combining the facts known about primary reinforcers 
with facts about the animal’s life history, in terms of which we under- 
Stand how certain stimuli have acquired their secondary reinforcing 
Powers. People on both sides of the present controversy over reinforce- 
Ment theory are performing many different sorts of experiments in 


1 “Stimulus” will be used broadly to include “stimulus change,” and stimulus con- 
figurations of all degrees of patterning and complexity. 
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order to confirm or disconfirm the Law of Effect. It would seem that 
if the law of effect were being treated by 


definition, or established by some hidden 
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incomplete. No psychologist today is willing to equate “hunger” with ‘‘stom- 
ach contractions,” in the light of the experimentation on visceral denervations, 
specific sub-hungers, and the like. In other cases, we have practically no 
information on the neurophysiology, e.g., the neurophysiologic basis of the 
reinforcing effect of the presence of another organism, the turning off of a light 
in the Skinner box, or the going through of “exploratory” behavior on the other 
side of a grill. There is some reason to suppose that certain stimuli retain their 
secondary reinforcing value in the absence of the primary drive (2, 16), which 
complicates the problem further. 


These considerations force a return to the effect of stimuli as a basis 
for specifying that they are reinforcers, and this leads to the paradox. 
If we definea reinforcing agent by its effect upon learning, then it seems 
that whenever learning is effected, we know (“by definition”) that we 
have given a reinforcement. For surely, when the organism behaves, 
some stimulus change occurs, if nothing else than the proprioceptive 
effects of responding. If the behavior increases in strength, then these 
stimulus changes, which were in fact preceded by the response, are 
reinforcers. Hence, it seems that a definition of reinforcement in terms 
of an increase of habit strength makes the law tautological and devoid 
of factual content. This train of thought, which I am sure is familiar 
to most readers, seems obvious and straightforward. But I believe it 
can be shown to be mistaken, once the law is stated explicitly in the way 
we all really think of it implicitly when we perform experiments or try 
to explain a given case of learning. 


AN EMPIRICAL DERIVATION OF REINFORCEMENT 


Let us begin afresh by going to the behavior itself in a situation in 
which there is little or no disagreement as to what occurs. Consider a 
bright, inductively inclined Martian, who had never experienced any 
needs or satisfactions (except perhaps 2 Cognizance!) and who was 
observing the behavior of a rat in successive runnings in a T-maze. 

or the moment we shall simply consider a “standard rat,” neglecting 
the individual differences in parameters and the accidents of personal 

istories that generate special secondary reinforcing properties. These 
refinements need to be added later, but as is usually the case will have 
to be added by being integrated into the whole structure of reinforce- 
ment theory, since we cannot treat everything at once. At the begin- 
ning, the Martian observes that the organism turns to the right or left 
With, let us say, about equal frequency. With further trials, a change 
Occurs until finally the rat is responding close to 100% of the time by 
turning to the right. A Martian could obviously discover this with no 
notion of rewards, pleasure and the like. If he is ingenious enough to 
think of the possibility that the strength of a response might be influ- 
€nced by the events that follow it in time, he would then proceed to 
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riences of the animals between runs. Here appears a very striking cor- 
relate of both preference strength and the ingestive response in the 
maze: that which a human experimenter would call the “feeding 
schedule.” The Martian would observe that when sunflower seeds were 
made available to the rats in their cages, they behave with respect to 
them in the same way as they do when they come upon the sunflower 
seeds in the goal box: namely, with ingestive responses. He would 
discover, again by systematic variation in these conditions, that such 
matters as the chemical nature of the substance made available, the 
Periodicity of its availability, the lapse of time between when it was last 
available and the maze run; the rate of ingestion manifested at the 
moment of beginning deprivation (i.e., how close the rat was to satiety 
when interrupted), and so on, all exert an effect upon the maze response. 
By far the most intimate correlate would be the lapse of time since feed- 
ing. To quote Skinner again, 

The problem of drive arises because much of the behavior of an organism 
shows an apparent variability. A rat does not always respond to food placed 
before it, and a factor called its “hunger” is invoked by way of explanation. 
The rat is said to eat only when it is hungry. It is because eating is not in- 
evitable that we are led to hypothesize the internal state to which we may 
assign the variability. Where there is no variability, no state is needed. . . . 
In dealing with the kind of behavior that gives rise to the concept of hunger, we 
are concerned with the strength of a certain class of reflexes and with the two 
Principal operations that affect it—feeding and fasting (22, pp. 341, 343). 


For a considerable class of stimuli found to affect choice behavior in 
the maze, there is a fairly well demarcated class of events in the extra- 
maze activities which exert an effect. Food, water, a female rat, all 
depend for their efficacy upon a deprivation schedule of some sort. For 
other stimuli, the rest of the day’s activities seem of less relevance. For 
example, the effects of turning off a light in the Skinner box upon the 
lever pressing response would not depend upon a schedule of extra box 
illumination in any such obvious way as the effects of a food pellet 
depend upon the extra maze operations of feeding and fasting. Even 
here, at the extremes, it is Jikely that the schedule has some effect. 
Although I know of no experimental material on the point, it would be 
Surprising if rats raised and maintained in a dark or extremely bright 
iving cage would show the same response to light-off as a reinforcing 
agent. In order to keep the discussion quite general, I shall refer to 
Schedule-reinforcer combinations, which will be understood to include 
those combinations in which almost any life-maintaining schedule is 
adequate. Whether there are any such does not need to be settled here. 

lhe stimulus presented is a reinforcer, and the presentation of it (an 
event”) is a reinforcement. X. 

e are now in possession of a rather simple set of empirical facts. 

certain stimulus, for a rat which has been under a specified schedule, 
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stimulus conditions. This leads to the question, will a certain schedule- 
reinforcer combination increase the strength of any response, in any 
setting?” This question turns out empirically to be answered in the 
negative, since we find at least three limitations upon the generality of 
a schedule-reinforcer combination as response strengthener. Leaving 
out the trivial case in which the response is anatomically impossible, 
€g., to teach an elephant to thread a needle, we find: 


1. No situation-response sequences may involve stimulus dimensions which 
are not discriminable by the organism. (Tolman’s “discriminating capacities”). 
" 2. Some response sequences seem on the basis of their sequence, timing, or 

complexity” not to be learnable by members of a given species, or subgroups 
within a species. It appears impossible to teach a rat a quintuple alternation 
Problem, or to teach a human moron integral calculus. ro 

3. There are cases in which the response we wish to strengthen is in- 
compatible with responses at a very high (and relatively unmodifiable) strength 
under the schedule-stimulus combinations we are employing. For example, it 
would probably be next to impossible to teach a very hungry cat to carry a 
plece of fresh liver across the room, deposit it in a box, and return to receive 
food as a reinforcement. “Defensive” and “anxiety-related” responses are 


among the most important examples of this case. 


How do we discover what responses have these characteristics? 

Xperimentally, as we discover anything else. Let us call a aitakin- 
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Naturally, our confidence in the general reinforcing power of * pan 
ular one will increase as we try it out on more and more ‘ot E 
responses. But we do not know whether a higher-order inductive s a 
ment is justified, so long as we study sunflower seeds only or study 
several kinds of agents but in only one situation each. f s e. 

Having found a particular reinforcer in a particular e S 
have discovered that it is trans-situational. Next we discover tha a 
of the reinforcers that we have investigated have turned out to ‘a 
trans-situational. The next induction is, “If a learnable oe H 
followed by a stimulus which is known to be a reinforcer of lenna + 
responses the strength will increase.” A shorter way of saying B. 
having first defined a reinforcer as “a stimulus which will increase A 
strength of at least one learnable response,” is simply: all reinforce 
are trans-situational. Nothing is said as to the amount of strengthening. 
It is sufficient, in order to demonstrate the trans-situational cee 
of a reinforcing agent, to show that it produces an increment in strengt j 
If equal increments were required, it is probable that very few (if a 
reinforcers would be trans-situational because of the varying behav o 
readinesses and different parameters of habit acquisitions from one driv 
to another and from one situation to another. 

This assertion, that all re 
call the Weak Law of Effect. 
cuss whether the Weak Law 
Weak Law of Effect consists, 
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example, we discover that for a standard rat, sunflower seeds will 
strengthen right turning in the T-maze. Having established ‘several 
such specific situation-reinforcer laws, we find it convenient to introduce 
a definition, saying that a situational reinforcer is a stimulus which 
occurs as a term in such a specific situation-reinforcer law. Sunflower 
seeds are hence situational reinforcers. This definition is “arbitrary” 
or “conventional” in the usual sense, but clearly leads to no circularity. 
We cannot tell from the definition whether or not there is such a thing 
as a situational reinforcer, just as we cannot tell from the definition of a 
unicorn or of the phrase “King of France” whether such a thing exists. 
All we stipulate in the definition is that if a thing having certain proper- 
ties turns out to exist, we will call it by this name. That there are situa- 
tional reinforcers, that is to say, that we can find stimuli that do increase 
the strength of responses in a certain situation, is an empirical result. It 
is obvious that the specific situation-reinforcer laws have a perfectly 
good factual content (e.g., each such law could be false) in spite of the 
conventional character of the definition. 

If our science contained nothing but a collection of such situational- 
reinforcer laws, we would still be in possession of valuable information. 
But we discover inductively that we can actually say more than this. 
For any given reinforcer, we discover that it can in fact be used to 
Increase the strength of responses differing very greatly in topography 
from the one which originally led us to infer that it was a reinforcer, and 
in very different stimulating fields. It is true that there are a few special 
cases, as our cat with the liver, in which we cannot increase the strength 
of a kind of a response (carrying an object from one place to another) 
which we know from independent study this species is able to learn. But 
in all such cases we are able to specify an interfering response at such 

, high strength that the behavior in question does not get a chance to be 
emitted, and hence cannot be reinforced. With this exception, we are 
able to say that a given reinforcer will increase the strength of all 
learnable responses of the species; although there will be quantitative 
differences which remain to be discovered and generalized about after 
much painstaking experimentation. We define a reinforcer which is of 
this sort as trans-situational, and from a study of numerous reinforcers 
we conclude that they are all of this type. The second order induction 
that all reinforcers are trans-situational (the Weak Law of Effect) is 
then made. : 7 

This last is certainly a very rich and powerful induction. It is m 
that to make predictions we must study at least one learnable eat 
' order to find out whether a given stimulus change is EE ek 

We must know for any contemplated response whether it 1s ae get 

Experience with a given species need not be too extensive ın n ane 

à general idea of the kinds of behavior which are possible and lea i of 

and once having this, we proceed to strengthen responses by mez 
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have heard psychologists translate the statement ‘‘he learns because he 
was reinforced” as being tantamount to “he learns because he learns.” 
Postman suggests the same kind of thing in the first quotation above. 
This is too easy. The expanded form which I suspect everyone has 
implicitly in mind when he talks about the Strong Law of Effect is: “He 
learns following the presentation of a stimulus change which for this 
Species has the property of increasing response strength; and, other 
things being equal in the present setting, if this change had not occurred 

e would not have learned.” Such a statement can clearly be false to 
fact, either because no such trans-situational reinforcer can be shown to 
ave been present, or because the same learning can be shown to be 
Producible without it in the present setting. The claim of the rein- 
orcement theorist to explanation is (at this stage of our knowledge) of 
exactly the same character as “he developed these symptoms because 

e was invaded by the Koch bacillus, and we know that the Koch 
bacillus has these effects.” This is not a very detailed explanation, be- 
Cause the intermediate or micro-details of the causal sequence are not 
Siven; but it is certainly neither factually empty nor trivial. 


In our initial quotation from Postman, we find him saying, “The 
Satisfying or annoying nature of a state of affairs can usually be deter- 
mined fully only in the course of a learning experiment and cannot ma 

e invoked as a causal condition of learning without circularity. T he 
trouble with this remark lies in the ambiguity of the phrase “a learning 
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I think it ae obvious that this is the way we think of the Law a 
Effect, whatever we may think as to its truth. When an apparent ie i 
of learning in the absence of reinforcement occurs, those who are m 
terested in preserving the status of the Law of Effect (in my e 
ogy, in preserving the status of the Strong Law of Effect) begin to search 
for changes following the response which can be shown to be of the 
reinforcing sort. They do not simply look for any stimulus change and 
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useless. WH : S . 

aa =i 7 I know inductively that all non-toxic substances contai 

fice Ba i as reinforcers for organisms from rat to man soe 

a T can almost certainly strengthen all responses frat 

substances =f hen on the basis of the presentation of any of batt 
k , I know a : 

Predictive power. great deal and my science has a very considerable 


An ANALOGOUS PROBLEM IN PHysICcs 


It is j ; 
Cee ee consider a somewhat analogous problem in 
es a efinition of force.” i Once mass has been defined by 
tion defined : aisle Mach's acceleration-ratio technique, and accelera- 
definition of = terms of time and distance, Newton’s second law is a 
Such as the och, I neglect here other attempts to introduce the notion 
form of a em of the thread” (18), utilizing Hooke’s law in the 

eenan’s (13) nition rather than a law, or its modern variants, e.g., 
Mach’s intr d recent effort. Force is “that which accelerates mass.” 
to certain p TA of the concept of mass was somewhat disturbing 

ach saw Is contemporaries because of a suggested circularity. 

“Weight” that it was the inertial character of mass, rather than 

definition or “quantity of matter” which was crucial in setting up the 
of force. Accordingly, he proceeds as follows: 

each other induce in each 


by experimental physics, 
(The principle 


Sy Ding 
Othe: perimental Proposition. Bodies set opposite 


r, und 
e che x 
Contra r certain circumstances to be specified 


i ty. a 7, e > . . . 
Of iner ccelerations in the direction of their line of junction. 


A Def Included in this.) 
ratio of ation. The mass-ratio o 
cate e ally induced accelerations 0. 
1e charact mental Proposition. The mass-ra 
cter of the physical states (of the bodies) that 


f any two bodies is the negative inverse 
{ those bodies. 

tios of bodies are independent of 
condition the mutual 


acce] 
erati : 
iey aia Produced, be those states electrical, magnetic, or what not; and 
trived at n, moreover, the same, whether they are mediately or immediately 


bodies a’? erimental Proposition. The accelerations which any number of 
Principle or! C. |. | induce in a body K, are independent of each other. (The 
th S OA a parallelogram of forces follows immediately from this.) : 
tee ce Beet Moving force is the product of the mass-value of a body into 
lot? algeb ion induced in that body. Then the remaining arbitrary definitions 
k W, t aal expressions “momentum,” “yis viva,” and the like, might fol- 
alisf ese are by no means indispensable. The propositions above set forth 


Scj he A . 5 é 
denti See Tequirements of simplicity and parsimony which on economico- 
its hs for tet he must be exacted of them. They arè, moreover, obvious and 
or. aning fora can exist with respect to any one of them either concerning 

its source; and we always know whether it asserts an experience 


n arbit 
tary convention (17, pp. 243-244). 
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In the appendix to the second English edition, Mach replies to critics 
of this procedure as follows: 


ition with perfect as- 
It is not correct as Höfler 
d the same force acting on 
of force, since the latter is 


quite independently and wi 
In this arrangement one concept i 
r which threatens to give way unde 


logical error, s not misplaced and made to 
rest on anothe rit (17, pp. 558-559). 

It is obvious that Mac 
definition of force by F 


That is, a previous 


h defines mass in the way he does so that the 


=ma will lead to the kinds of laws we want. 
“knowledge” of the law 


justification (21, pp. 6-7). 
: y Notions, including vague 
experiences of pleasure, in deciding how we shall 
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F=ma, then, if a glass tumbler undergoes an acceleration, a force must 
act and his definition assures him that the physical world will not 
surprise him. I do not think the answer to this question is far to seek. 
While it is admittedly a question of decision, I doubt that most 
physicists would decide to say that an acceleration occurred in the 
absence of a force. If the genuineness of the phenomenon were satis- 
factorily established, I do not think there would be a re-definition of the 
Concept of force, but rather that the existence of “forces” on other bases 
than those previously known would be assumed. That is, the physicist 
Would not say “here is a case of acceleration without a force,” but he 
Would rather say “here is a case of force not arising from the usual 
mechanical, gravitational, or electro-magnetic situations which I have 
thought, up to now, were the sole bases on which forces came into 
cing.” Itis certainly no criticism of a Newtonian definition of force (I 

leave out the fact that Newton, while he defined force in this way, ap- 

Parently also treated his second law as one of empirical content) to say 

that having thus defined force you cannot know beforehand what are 

the conditions in the world under which forces will appear. The mechan- 

cal forces involved in direct contact, the force of gravity, ie ame 

electrostatic and magnetic forces were known to Newton. Ten > 

nothing about his definition of force which tells us that a pecu om 

directed force will exist between a wire carrying an electric sper 

* Compass needle, nor that attracting or repelling forces = ene of 

tween Parallel wires each of which carries a current. | The hoorn m 

these conditions under which forces exist was an empirical contri 


of Oersted 

š and Ampere. P ; inforcer 
imilarly, the psychologist defines salts a va Aefaikon, 
Proceeds to search for the agents that fall moen h we are as 
ere are undoubtedly kinds of stimulus changes of ec roperty. 
Yet unaware which will turn out to have i "mmeg Ò E imina 

r; k icati S 
Wilse Webb (personal communication) ha the click produced 


&xperj : > d box 
ment z f Skinner A Fi 
he vents that at least in one kind o will exert a reinforcing effect in 


his stimulus an opportun- 
This is surprising to us. 


and 


producing) would exert 
imilar apparatus 
in E 7 reinfor cing effect in the Skinner ımı pp 

St ich there is a considerable stimul 
Might a in the homogeneity of the visua 


: i ained in 
e discovered that when a member of this species has rem 
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i i i changes (not 
Be cela Gentien phone nec nee 
i EET kaikin re happen! A difficult notion to nail 
> ypa ia Aed to be sure. But its complexity and the number 
a be ráfed eats does not take it out of the realm of the con- 
gred consider a very extreme case. Suppose in the T-maze a ie 
tion a systematic increase in the strength of the right turn shou d 
discovered for a standard rat. Suppose that the most ane ec ae 
exhaustive manipulation of the external effect of right-turning shou ‘ 
fail to reveal any condition necessary for the effect. “No member r 
the reinforcing class is to be found.” I think that at this point we wou 3 
begin reluctantly to consider a reinforcing property of the respons 
itself. Perhaps turning to the right is inherently reinforcing to this 
species. It seems, for instance, that “fetching” behavior in ie 
species of dogs is self-reinforcing (or at least that it has a biologically 


replenished reserve). The only reason for calling right-turning “‘self- 
reinforcing” rather than sim 


high strength in the species is 
successive runs, otherwise ‘ 
tropism. Is the “ 


out whether, if th 
tinues to occur, 
of a right turn on that basis strengthen 4 
topographically ifting the fore paw, wiggling 
the whiskers, or the like. Here there are difficulties, but I would be 
prepared to argue that in Principle the self-reinforcing effect of right- 
i meaningful notion, 


ht is that even the Str 


> ong Law of Effect is, 28 
stated, compatible with th. 


Š t 
xperiments. I am no 


Preserving the Strong Law ° 


Effect might simply add a quantitative postulate. He might assume 
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that when a response undergoes an increment in strength on the basis 
of a minimally reinforcing agent (that is, one in which the asymptote of 
the acquisition of habit strength is relatively low), then, if subse- 
quently a strong reinforcement is introduced, the parameter in the new 
growth function which determines the rate of approach to the new 
asymptote is greater than it would have been without the original 
learning, Since in the Blodgett design there is evidence of acquisition 
of differential habit strengths during the latent phase, such a postulate 
would lead to a preservation of the Strong Law of Effect. The main 
reason that we are concerned to deal with latent learning material of 
the Blodgett type is that in the reinforcement theory as now formulated, 
the effect of a reinforcer is implicitly assumed to operate immediately. 


RELATIONSHIP OF REINFORCEMENT TO DRIVE 


io a comment is needed on the way in which reinforcement 
een treated here as the primary notion whereas drive, need, or 
demand is defined in terms of it. I do not mean to imply that need or 
drive is not the more “basic” factor, if by this is meant that what is a 
reinforcer or what acquires reinforcing properties depends upon a 
certain relevance to need. But this manner of speaking refers to the 
causal reconstruction of behavior, and reverses the epistemological 
order. The needs of an organism are inferred from changes in behavior 
Strength as a function of certain states of affairs. That is to say, we 
Set a fix” on a need by being able to induce the chief defining properties 
of those states of affairs to which behavior is shown to tend. I do not 
See how there is any possibility in proceeding otherwise at the level of 
Molar behavior. Whether it will be feasible or desirable to hypothesize a 
kind of state called need in the case of all reinforcers is a moot point at 
Present. I gather that Hull would argue it will, whereas Skinner would 
i it will not. One can consider a sor 
diene of affairs at one end of which it 1s mos 
= ig very useful to speak in terms of a nee 
ing ater; whereas at the other end, e.g: the rein 
Me a click or turning off a light, the notion of nee ner 
tin pint. But the causal primacy of needs in © E E e 
nof behavior laws must not be confused with the epistemologica 


Status of needs, i.e., the operations by which we arrive at a conception 
of the Needs. Whether the reduction of need is a necessary condition for 
“arning is a question that is not involved in my formulation of either 
os Weak or the Strong Law of Effect since need-reduction is not 
Wated to reinforcement. This independence of the notions of rein- 


t easy and natural and 
d, e.g., the case of food 
forcing effects of hear- 
ds seems relatively less j 
1] reconstruc- 
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It seems clear that in the above sequence both the definitional and 
the factual (empirical) elements are present, and in a simple, common- 
place form. The definitional and conventional elements appear in the 
specification of the circumstances under which a stimulus is to be called 
“reinforcing.” Such a stipulation, however, cannot tell us whether any 
such stimuli exist. That they do exist, which no one doubts, is an 
empirical finding; and the numerous statements about them constitute 
situational-reinforcer laws which are in a sense the special “sub-laws” 
of effect. These are related to the Weak Law of Effect somewhat in the 
same way that the particular empirical laws about the properties of 
bromine, fluorine, chlorine, and so on, are related to the Periodic Law- 
That the stimuli which occur in the situational-reinforcer laws have 4 
generality of their reinforcing power is also an empirical finding, at 
present less well established (the Weak Law of Effect). That all cases 
of learning require certain time relationships to the presentation of such 
general reinforcers is yet a further factual claim, at present very much 
in dispute (the Strong Law of Effect). 

I can see no reason why any theorist, whatever his position, should 
find the preceding treatment objectionable as an explication of the Law 
of Effect. Ido not see any way in which the Strong Law of Effect, which 
is after all the big contemporary issue, has been surreptitiously put into 
the definitions in such a way that what is intended as an empirical pro- 
position is effectively made a consequence of our use of sonic The 
status of the Strong Law of Effect and even to some extent the Weak 
Law is presently in doubt. Further, some of the words used in these 
definitions, e.g., the word “response,” are difficult to define in a way 
that makes them behave in the total system as we wish th ts I have 
not tried to deal with all these problems at once but I fe i“ there 
are no difficulties springing from the problem of ‘drentante 3 : So a 
not been met. That it is difficult to untangle the fet y whic i 
which has given the reinforcing property to some ig peter 
particularly in the human organism, is admitted by eteryone, oo a 


large amount of detailed work of the “‘botanizing” : 

Sr ee Oe ier befas nag 7, nt pascal 
stated in terms of quantitative relations is quite clear. s of effect ar 
be very nice if in some magical way we could know 
given species exactly what stimulus changes would h 
property; but I have tried to indicate that this is ane 
demand. In the light of the previous analysis I t 
proof is upon those who look upon a sophisticated 
Law of Effect as circular, in either of the ordinary 


Finally, it would 
before studying @ 
ave the reinforcing 
Ssentially irrational 
hink the burden of 
formulation of the 
uses of that word. 


i 
j 


- Estes, W. K, 


. Ke 
of dynamics. Sci. Mon., N. Y., 1948, 
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BOOK REVIEWS 


i test and measurement 
NDIKE, ROBERT L. Personnel selection a i 
oe New York: John Wiley, 1949. Pp. vili+358. $4.00. 


In one sense, the health of a science may be assessed liad — 
of its ability to advance when granted unusual ag ger mite 
manner in which that growth is reflected in its texts an a 
volumes. Psychologists rose to the challenge and opportunity g 


i i i ' ted that they 
h n the field of selection by the war and demonstra : 
preats a useful function while increasing their fund of knowledge 
and understanding. Now Thorndik 


e has shown that the results of this 
work can be brought to the student or layman in a well-organized, con- 
cise, and internally consistent account of basic principles and tech- 
niques. 


Indeed, this book fills a need which has been rapidly > 
the acute. The confusion and downright misinformation which mark 
the discussion of selection testing in most of our textbooks have done 
much to encourage the tendency toward test validation by analogy or 
fiat. This tendency is now appearing in the work of industrial, clinical, 
and guidance psychologists alike. The author’s powerful presentation 
of basic theory, accompanied by his consistent acceptance of the de- 
mands of logic and scientific method, should do much to clear the air 
of the fallacious and the opportunistic. 

The first section of the book is devoted to 
and evaluating 


which job analy: 


+ -asource of hypotheses 
for selection tests and a source of insight 
(p. 13), Thorndi 


r 
about criterion measures 
ike proceeds to a discussion of various types of selection 
instruments an i : 


approaching 


tature. The problem of cri- 
SO many, at last receives 3 
of the author’s virtues is his 
ability to unearth and illuminate unsolved or difficult problems. Whe? 
the reader has finished following Thorndike’s consideration of criteria, 
W stringent are the require 
76 
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they ern, satisfactory performance measures and with what difficulty 
aicen et. oF the subject of the estimation of test validity, there is, 
ia pee skillful dissection of many of the complexities which have 
ignored = in most texts. Having madea point which is only too often 
Seti a interests of convenience, “Validity coefficients based on 
Comparati cases are too unstable to serve as the basis for any serious 
-50) PaE ome of different tests for personnel selection iaa Opps 
Ean a a hor considers validity estimation under various combina- 
A i erion and test score with regard to the factor of continuity 
= Nae eness. The assumptions underlying the use of various correla- 
ets se are clearly stated and the pitfalls encountered in their 
es Pretation receive the appropriate danger signals. Of particular in- 
est is the treatment of population curtailment—an ubiquitous but 
neglected difficulty. 
a oo on the combination of tests into a battery and the analysis 
nation i ep include an evaluation of the clinical method of test combi- 
‘ison a. interpretation. „The author's restrained but firm insistence 
6 A act that the clinical method is, of its nature, specific to the 
the ee and the personnel situation in comparison to the generality of 
the oe method of linear combination stands in clear contrast to 
tween Bay thinking which has resulted in attempts to distinguish be- 
Pi empirical validity and “clinical validity,” whatever the latter 
m may mean. 
s wee author then proceeds to a very practical consideration of the 
ps ee Station of testing programs. This account, covering such topics 
gani © conduct of testing, scoring and weighting procedures, the or- 
zation of reports and records, quotas and yields, and the effective 
Public Presentation of test research and results, should serve two im- 
ee functions, For the student, these chapters should help to bring 
i ton that personnel testing is not performed in a vacuum but is, 
exe, ead, applied to real people doing everyday jobs. For the personnel 
cutive: and for the sychologist whom he employs, the chapters 
Should prod p sity to understand what functions 
teratas ee ee he ee Ai aay bedeened 19 Min] 
esting program is to perform and how it may g ; : 
them best. In is ect ah the author’s discussion of the relationship 
tween selection, multiple selection, and classification is particularly 


Useful, m 

W oi Course, the book has some faults. It is o p eee 

dig” be the first to admit that he has not ae ee 

Ce culty of insuring that the reader will understand t Keation thata 

b Dts so Necessary to a grasp of this material. His = See Gat 

fo kground corresponding to about a year of work in s pete 
cant for his readers seems unrealistic to this reviewer. 


ang i ters. The writing is clear 
‘sd dab eg il oe oe ach os predigest or to prettify. 


readable, but there has been no attemp 
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The reader is expected to work and so, quite properly, is the instructor. 

The wide adoption of this work as a text in courses on personnel 
seems inevitable. If those who test and interpret also adopt the in- 
tegrity of the book’s approach and its basic philosophy, psychology will 
be considerably in Thorndike’s debt. 


S. RAINS WALLACE, JR. 
Life Insurance Agency Management Assn. 


CHASE, Stuart. The proper study of mankind. An inquiry into the 
science of human relations. New York: Harper, 1948. Pp. xx+311. 


The books of Stuart Chase are neither popularizations nor original 
contributions to knowledge and science. Chase is a journalist of highest 
character and integrity in the fields of social science. In earlier books he 
has reported on subjects ranging from the waste of natural resources tO 
semantics. The purpose of his latest book, he tells us, is “to run a kind 
of chain and compass line across the whole front of the sciences devoted 
to human relations.” This is a formidable undertaking. The result does 
not wholly satisfy Mr. Chase nor is it likely to satisfy the specialist in 
any of the fields involved. But we may be grateful for the attempt. 

_ The book is organized into three parts. Part I develops the concep- 
tion of science as it is generally accepted today and illustrates the con- 
tention that social relations are subject to investigation by the scientific 
method. The point of view has been well developed before, but this is aS 
clear and simple a statement of it as this reviewer has read. It is particu- 
larly effective in making the point that social science already hasa small 
but significant body of empirically established generalizations “in the 
storehouse” which have been useful, and can be further useful, in ap- 
plication to problems of social relations. Chase debunks the idea that 
scientists are magicians suddenly producing an atomic bomb or 2 


“grand solution.” But the air of breathless suspense with which somé 
of the researches are reported 


of the painstaking little steps by which a 
Part II, entitled Landmarks and Ac 


al psychology. It also 
nings of economics an 


such researches 2° 
nd the strike in the 


ar ntegrated theory O 
social behavior. This is not Mr. Chase’s fault. 
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In P: 
eee See pee ei lapasi y to pull the results of his summary to- 
i igicdten ase b p the moral of his inquiry. Here he discusses com- 
—— a asic problem with a separate chapter on the contribu- 
the NA R ee cautions reformers to reform if they are to lay 
edie! toan oun ations for achieving one world. He points the 
Denaren = ers to practical problems: a gigantic project to plan for 
through SW rapes more teamwork, encouragement of social science 
more S recruitment of talented young people, more funds, and 
oo awareness. 

of int problems offered in this section as ultimate objectives 
economics a RT are usually stated in economic or political terms. But 

häse's Es political science are the very fields which least fulfill Mr. 
the under “awe of science. This is partly because these fields lack 
to use howe E of the other social sciences and partly because they fail 
economists AS — to them. The basic reason 1s, however, that most 
Policy. and political scientists ask questions not of science but of 
mlina al icienog and economics are the s 
ems of la y but they have been the last to turn ay ) 

ndersta m should be. Perhaps their older emphasis should continue. 
10h can ie ing of behavior—including economic and political behav- 
directio € approached through the sciences of human relations, but the 
i ns of public policy must be derived from other sources. There 


ri a . . 
or pace—possibly within a broadened conception of social science—~ 
i isinterested consideration of the ends of social policy to which 
e can be put. Chase might well 


e 
aveca nae and findings of scienc 
Polit; idered this orientation as an a for economics and 
tical science, 

Ta Chase is not equally critical of all the social sciences. The 
to hina o Ples of research useful in practical situations seem partially 
SYstemati im to the confusions of terminology and the shortcomings of 
erha atic theory in social psychology, sociology and anthropology. 
eda S the general public to whom the book is primarily addressed 
such over-statements tempered only by the qualifications which 


s i é 5 x 
that Chase includes. Specialists in these fields will be inclined to think 
a ver-sold. Despite the reminders 


rom time execs have almost been ov‘ fit 
e net į o time that social science is 1n the early stages © its career, 
reader - impression which the book is likely to give to the uninitiated 
today is that social science is ready for application to-many’ problems 
to soe; Actually it can make only limited contributions. It is no service 
$ cial science to build up expectations or its performance which it 


1o 1 

Tho, Partially fulfill. 

urse ook has been offered by the publisher as a textbook for college 

Which S. In this role it falls short because of the very characteristics 

de make it a good book for the trade. It is neither systematic nor 
enough to serve as an adequate summary of the sciences of 


enior members of the social 
n away from the prob- 


Iternative one 


Shinj 


oO 
[e] 
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human relations. It will, however, make excellent collateral reading. 
No other book has come to the reviewer’s attention which gathers to- 
gether in one place such lucid reports of good current research in all the 
major social sciences. For this reason, if for no other, it will serve a 
useful function for the departmentalized college student. 
Henry J. MEYER. 
New York University. 


SMITH, ‘Gupmunpb. Psychological studies in twin differences. Lund, 
Sweden: Gleerup, 1949. Pp. 251. 


This is essentially a monograph reporting the author's investigations 
on 61 pairs of like-sex twins ranging in age from 8 to 69 years and living 
in the vicinity of Lund, Sweden. The twins were classified as identical or 
fraternal on the basis of birth records as well as a series of anthropo- 
metric characteristics including fingerprints, blood groups, iris color and 
structure, hair and skin coloring, and facial and cranial measurements. 
The total group contained 32 identical pairs (13 male and 19 female) 
and 29 fraternal pairs (16 male and 13 female); these numbers include 
one set of triplets who were entered as one identical and two fraternal 
pairs in most of the calculations. 

Two parallel approaches were followed. One included the adminis- 
tration of imagery tests, including measures of duration, periodicity, 
and size of a negative after-image when projected at different distances 
and an intensive study of eidetic imagery. Evidence of the latter was 
found in 25% of the subjects under 16 years of age and 9% of the older 
subjects. The second approach comprised a personality study, including 
two questionnaires answered by the twins themselves and two by their 
families, supplemented in some of the cases by teachers’ or employers’ 
ratings, school records, and a “pair test” in which a difficult construction 
puzzle was attempted first by each twin separately and then by the tw 
working together, their reactions under both conditions being observed 


by an assistant. The personality data and the more qualitative results 
of the imagery tests are reported principally in the form of case studies 
of each pair, while the qua i 


r c ntitative data are treated in terms of analysis 
of variance and intra-cla 


: : ss correlation. It should be noted that the 
number of twin pairs on whom these various techniques were employe! 


varied; the imagery tests, which constituted the main part of the study: 
were given to only 22 identical and 26 fraternal pairs 

, Throughout the study, special attention was given to intra-pair rela- 
tions and the specialization of roles. The relations of identical twits 
seemed to be characterized more often by coordination and cooperation, 
those of fraternal twins by competition and conflict, The nomen ð 
such factors as age, sex, intellectual level, and personality characteristics 
upon twin relationships is also discussed in detail. A number of imagery 
characteristics yielded significantly higher intra-pair correlations among 
identical than among fraternal twins. The investigator points out re 
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peatedly that the higher concordance of identicals was more clearly 
evident in certain relative indices than in isolated measures of reaction. 
For example, the absolute size of the images showed no greater correla- 
tion among identical than among fraternal twins, but change in image 
Size with repetition did show closer resemblance among identicals. An- 
other example of these relative measures, which the author terms indices 
of “development” of the image, is based on the effects of “intermittence” 
upon size, duration, and periodicity of the image. Such “intermittence” 
was achieved by inserting a rotating disc with two black sectors in front 
of the eye-piece, while the subject was projecting the image. The in- 
Vestigator also purports to show that these measures of “development,” 
as contrasted to isolated static scores, are more likely to correlate with 
basic personality characteristics. For a demonstration of this relation- 
ship, the author turns to the case study material on the same subjects. 
On the basis of the above findings regarding the possible value of 

Measuring changes of response under varying conditions, the author con- 
cludes that “every test should be a longitudinal study, however brief 
(p. 233). This emphasis is probably the most suggestive contribution of 
Uio monograph to general experimental design. With respect to specific 

ndings, two cautions need to be observed in interpreting the data. 
First, the number of cases on which any one comparison was based was 
often very small. Secondly, a strong element of subjectivity entered 
into most of the observations, especially those dealing with broad 
Sonality characteristics. Thus in the “pair test,” no quantitative reco! as 
are given, but the observations of the assistant have simply peen a 
Corporated into the general case reports. The questionnaires were 2 
Primarily as a basis for informal questioning by the paima b- 
again no specific replies are reported. Even more subjective R ki ni 
Sequent analysis and classification of case reports and the i ing by 
Personality patterns with imagery characteristics. The aet oi, it 
Mts set cannot be discounted under these conditions. Lee ie oe 
night be added that the style and organization oi teman ie 


x very difficult to read. The prevalence of literal translation products 
E ne extremely awkward passages as well as awe n ae signi- 

nglish words, For example, the word “formula” as herem TN rhe 
Ss “questionnaire” and cane otstdien are described as es fae 
ire presentation could have been considerably shortene 


fied, 


ANNE ANASTASI. 


Graduate School, Fordham University. 


Torsson, Donato M. Essentials of psychology: New York: McGraw- 


Hill 19 eee 
48. . $3.50. . 
A Peaid w n the beginning course 


or igned for use i 
n many years, text-books designe ; 
the SYchology sae Psa a tendency toward a aa E Pr 
Present book has reversed this process and produced o 
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shortest texts for the beginning course that has been published in recent 
years. Of the 491 pages in the book, 442 contain the actual text, the 
remaining pages being devoted to references, a glossary, a list of audio- 
visual aids, and index. That the general content of the beginning course 
is covered in this short space is indicated by the chapter contents: mo- 
tives and emotions, sensory functions, attention, perception, learning, 
thought and judgment. A little over half of the book (228 pages) is 
devoted to the preceding topics. The remaining 214 pages are divided 
into four chapters on the individual and society, abilities and tests, 
personality, and abnormal personalities. There is a summary at the 
end of each chapter and a list of technical terms for study. The book 
contains a total of 122 figures relevant to the text discussion. In gen- 
eral, the style is readable, concise, and informal. 

The guiding principles which have aided the author in producing 4 
text as short as this are described in the Preface. The importance 0 
integration is stressed and principles which are referred to later in the 
text are therefore placed in the earlier chapters. Historical material an 
discussions of psychological schools are omitted. No attempt is made 
to document and prove every point. Classifications (of methods, be- 
havior, etc.) are omitted unless they are used at least twice in later €X- 
position. The author's hope that a book guided by these rules would be 
shorter than usual has been realized. 

With a text as short as the present one, the obvious question arises: 
Is it possible to present the essentials of psychology adequately in 442 
pages? The answer to this question will undoubtedly vary with the 
individual who reads the book. It is possible to find sections or topics 
which one feels to be too scantily treated (e.g., maturation and de- 
velopment). It is possible to find topics which are so concisely treate 
ey will probably need considerable supplementation before they 
i E M understood by the student. For example, the follow- 
neca nve ateri e entire explanation of negative after-sensations: “The 

a image can best be understood by remembering that nerve 
are living tissue and that the chemistry of the re . ain 
in equilibrium. When stimulati s 1e receptorsicendsitomena 

stimulation pushes the photochemical balance 1” 


the eye off equilibrium, it tends t 
o return, t ingi timulus 
for the complementary colors” thee arn aly ea 


(p. 83). It is possible for t der to 

find some scantily treated topi i possible for tere” 
pics which h 2 
portance than other topics wh e believes’ tx be of greater T 


man ich are treated or 
example, six kinds of learning (motor skills eh heal longt. > 


. modificati tions: 
etc.) are discussed for 14 pages while efficiency of a s =e a 
three pages. A poen, called “Similar Cases” is given a full ¢ e ( 185) 
while the distribution of practice in learnin Pee AB: 


: : g receives a rap? 
of seven lines. Some instructors may doubt that Sn ere 
especially those illustrating important points of methodology a ee 
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presented in sufficient detail to give the beginning student the flavor of 
Scientific research in psychology. 

: But in spite of the criticisms that may be made and the differences 
in opinion that may exist, the author has undoubtedly included much of 
importance and has presented many of the essentials of psychology in a 
concise way. He has not merely omitted difficult topics to make an 
aged and shorter text. Elementary statistical concepts and methods, 
or example, are presented in an appropriate place. The earlier chapters 
appear to be the most concise and would probably need the greatest 
amount of supplementation; the later chapters are longer and more 
completely developed. One may still fecl, as does the reviewer, that 
the book might be better if it were longer and if more space had been 
used in discussing some topics. But for those who want a shorter text, 
Essentials of Psychology is well worth considering. 

EDWARD E. ANDERSON. 
Wilson College. 


V. SCHILLER, PAuL. Aufgabe der Psychologie: eine Geschichte ihrer Pro- 

bleme. Vienna: Springer-Verlag, 1948. Pp. 233. 

The author, formerly of Budapest and recently a visiting lecturer at 
the University of Chicago, is now professor at the Bolyai University in 
t ausenburg, Romania. He gives a scholarly and authoritative survey of 
; € theoretical positions of the major figures in the history of psychology 

rom Plato through Tolman. Especially interesting is his discussion of 


aa tadictions which follow from Wundt's attempt to distin gue M 
ee i <peri f Wundt's failure. to follow is ov 
peony res a ions and activities 


theoretic 3 j ats 
ot ial porate f the many other sections 
ee elas mention an those dealing with the theories of von 
xküll, American functionalism and behaviorism, an 
The book oe scien in the author's Handlungslehre. The pipe 
Sk of psychology is to study actions and their motivation. i n acta 
Tain ed as a specific behavior which is dependent on the oe situation 
o a given time and which changes the situation; it includes the brod 
ex arousal, steering, and execution unt le who 2 bee! 
chee are to be viewed as components of actions = a Ue 
Sing to an independent world of their own- The author rega 


Corie; . t level of discourse, as 
S, whi : a very abstrac arse 
Prese: ‘ ch, are expressed at pie f view characteristic of 


X nti ‘stic point O . 
ristot ing a return to the holistic P a Y strict psychology 


le an ink 7 id not attem 
d other thinkers who did ak havior a das a remedy for 


Te 
A 


© stud + z ry 
th y of experiences or of exte 
iver ndencies winch threaten to split modern psychology into many 
Tse . 
and seemingly unrelated branches. FRANK A. PATTIE. 


Unior 
nversity of Kentucky. 
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MACHOVER, Karen. Personality projection in the drawing of the human 


figure. Springfield, Ill.: Charles C Thomas, 1949. Pp. ix+181. 
$3.50. 


It would be unfortunate if we came to feel that our techniques 1 
personality study were apart from our theories. If theories are valid, 
they should be demonstrable. If techniques are valid, it must be because 
they stem from some hypothesis which is basically true. This shoul 
hold for all aspects of our research even when practical considerations 
are most important, as it is understandable that they should be for the 
clinician whose primary concern is for the patient's welfare. It is, there- 
fore, to be deplored that a Prominent clinician, describing an important 
projective device, should state that: “Incentive for, and primary focus 
of, investigation centered around perfection of the drawing technique 


as a clinical tool for personality analysis, rather than around any the- 
oretical hypotheses” (p. 20). 


This statement is, of course, not adequately descripti f the con- 
, , y descriptive o 
tent of the book. The first part, ie 


t L “Personality Projection in the Draw- 
ing of the Human Figure,” actually has a section on theoretical con- 
siderations. The second part, “Principles of Interpretation,” draws 
heavily on psychoanalytic theory, as well as on empirical clinical expe!” 
ive Case Studies,” is an attempt tO 


drawing the human figure to examples 
e histories. 


of proj 


atum, : ajor ones: com 
dividual’s own experience a. 


mon social meanings she writes: “Tt suffices to sa 
cal standpoint, such graphic communications 
skill or culture. One source to consider is the 
that physical attributes tend to acquire in th 
sion and intercourse” (p. 7). If icine: aa 
quence of social intercourse, how can they be free chee asa via š 
age? Experience with the Rorschach, to which sh a ture, or eve He 
roborative evidence, indicates d e often refers for C! 


cultures and for different age groups in our own pretation for different 
In spite of such theoretical problems, i 
siderable validity in meee Procedure. Ags öne 
ses, Dr. Machover’s analyses can be foll , - 
— The question which often arises in omna iat much argv” 
tive techniques—"‘Would I see that if I didn’t knoe ee prose! 
—is answered by her report on “blind” i . tne case history 


occur regardless of ag® 
common social meaning® 


reads the illustrative 
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_ The drawing of the human figure is an extremely intriguing projec- 
tive device. It is, admittedly, still in its infancy and communication of 
method is limited, as for most techniques which emphasize patterns of 
relationship rather than “scoring.” It is very much to be hoped that 
readers will be stimulated by this book to further study and research. 
Dr. Machover introduces some challenging experimental problems. In 
Spite of the format of the book, it is a progress report rather than a man- 
ual. It would be undesirable, with so many people working on this new 
method, to accept this report as a manual and mark the problem solved. 

LItt1an WALD Kay. 


New York University. 


Mayo, ELTON. Some notes on the psychology of Pierre Janet. Cambridge: 
Harvard Univ. Press, 1948. $2.50. 


fo The author, in his preface, states that “this book is not intended 
oo students or for those who have a special interest in the prob- 
jor of psychiatry.” It was written for “a few colleagues whose work 
"ee rina close attention to the difficult social, personal, and admin- 
éd = T problems of our time.” While it is probably true that a knowl- 
a of personality dynamics would be of service to such persons, it is 
t to see in what way Mayo’s presentation would be likely to give 
em valuable insights. 
his E book does not attempt a complete account of Janet’s work, but 
a lef concepts are discussed sympathetically. Janet defines hysteria 
S [az condition characterized by easy hypnotizability, suggestibility, dis- 
Ociation, somnambulism, and shifting analgesia and paralyses. Most 
Patients commonly diagnosed as hysterics Janet classifies as obsessives. 
t is as clear in reading Mayo’s account as in reading Janet himself that 
many characteristics of his particular group of hysterics are the result 
0 tutoring on the part of the psychiatrist. Mayo, in fact, says: “In 
Several of these patients Janet developed the ca pacity for separate response 
age it was possible to conduct two conversations with them simultaneously” 
P. 30), 


Morton Prince, with Miss Beauchamp, demonstrated to what 


lengths this could be carried. It would be rare indeed were a layman to 
Meet such a person in his daily life. Even the student of social admin- 
'Strative problems could manage quite well indefinitely without making 
“Se of this classification. Janet himself, according to Mayo, recognizes 
at “in the modern world the incidence of ‘hysteria,’ in the strict sense, 
as notably diminished” (p. 66). It would be difficult to defend Mayo’s 
assertion that this change has occurred as a result of advances in nutri- 
a and education rather than in improvement In diagnosis and ther- 
Py. 


The obsessives, who include not only the people so classified ordinar- 
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ily but some who would usually be considered to have hysteria or 
anxiety states (patients without somnambulism or divided personality), 
are the more important group according to Janet. Mayo believes them 
to be “the proper subject of psychopathological study in the strict 
sense” and the group most likely to concern a student of society. They 
may be divided into “frightened people” and “destroyers.” They are 
unhappy, guilt-ridden, unable to relate themselves to others. Feeling 
that they live in an unreal world populated by phantoms, they are pre- 
occupied with false alternatives, rituals, and fears which make it diffi- 
cult for them to act or make decisions. It is important, says the author, 
for all students to understand the complexity of attention and the inter- 
relation of action and reflection in order to detect the appearance of 
obsessive thinking in a social or industrial situation. The Fe Se 
such symptoms will warn him that there is ‘some irksome netrant or 
feeling of insecurity imposed upon the individual or grou i If he 
does not discover the source of this, the students will ae in unable to 
ondoena the ae SP ation he is studying. Simuna 
ile it is possible that, as May s,“ : ; 3 
tween the observations of Janet and Frend m q otis conflict be 
ent parts of the same field,” this book su : eed they work in differ 
ggests why Janet’s work was 


relatively less fruitful. The rigidi ’ 
upon descriptio rigidity of the classification and emphasis 
clu 


n rather than u : i pi 2 
provide the clue. pon intervening “etiological” variables 


University of Chicago. James G. MILLER. 


Symonps, P. M. Dynamic 
Crofts, 1949. Pp. ey gay New York: Appleton-Century” 


This book is a revision 
of the author’s earlier book, The a = 


š sy, etc. h 
however, when the author says that “hun ee Note is introduced) 
reports of interviewing and analytic sessi n indeed, thousands of 

; een re d an 
m w porte 
Cane go far toward over” 
ability, get? (P9). While 
oy knowled Ymonds is probably 
status. The remaining chapters emerge from t ge explicitly its new 


he author's essentially 


clinical data are rapidly attaining respect: 
among the first text-book writers to ac 
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psychoanalytic frame of reference and deal primarily with the various 
dynamisms” and the conditions in the environment and within the 
Personality that govern adjustment. 

The individual chapters of Dynamic Psychology are well organized 
and relevant points of view and findings are pulled together from a great 
number of sources. The reader is presented with what amounts to a 
Teview of the literature concerning the topic under consideration but 
erence is made to various writers in an expository style. The text, 
a a does not suffer from the dryness that might be expected in the 

rdinary “bibliographical” treatment of subject-matter. The over-all 
Unity of the book could be improved. The author devotes only a para- 
oi to his general theme in the first chapter. In this paragraph he says, 
jee book deals with dynamic psychology which is interested in many 
the ee Processes, and particularly with those driving forces within 
While ee which seek their satisfaction in the world about (p. 7). 
anik this statement is satisfactory, it seems to the reviewer that the 
of t e paut have done well to elaborate upon it toward the beginning 
A the ook in his chapter on ‘The Ego and the Self. ; This chapter 
indivi oes to the last. Since it deals with the processes involved in the 
a oo s relating himself to the environment there would be some 
aunt tage to bringing it forward and using it for purposes of developing 
‘nifying theme. 
ymonds has managed to write the kind of book that can be adapted 
any purposes. The liberal use of illustrations and short cases makes 
Aol le for courses in adjustment that are primarily concerned with 
tent ing the student’s understanding of himself and others. The cen 
a can be counted upon to provoke discussion of various aspects gi 
fee retna] relationships. The instructor who prefers a more formal 
oe €ntation of theories of motivation, adjustment, and i personality 
aso take his departure from the author’s explanation of concepts, 
R and points of view of various writers. No attempt js made, 
not n to present a single systematic position. ae ee ed V 
Worl Ontent with an eclectic approach will not find the definitiv 
ident he is looking for in this book, but he will find that it includes the 


Id 
“as of a great many people. 


tom 
It su 


FRANKLIN J. SHAW. 
Purdue University. 


Thorpg, L. P., & Katz, BARNEY. The psychology of abnormal behavior. 
ew York: Ronald Press, 1948. Pp. xvi +877. 
Horry, L, P., & Karz, BARNEY. Workbook in the psychology of abnor- 
mal behavior, New York: Ronald Press, 1948. Pp- x+124. 
This encyclopaedic volume (877 pages) is intended for use as the 


te í 
Xtbook in the undergraduate introductory course 11 the psychology of 
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abnormal behavior. The unusual range of topics covered, the logical 
and clear organization of the book as a whole and of each chapter, and 
the concise and direct style in which the book is written make it well 
suited for its purpose. 

The major emphasis is placed on the dynamics of abnormal be- 
haviors, in an effort to lead the student to an understanding of the 
mechanisms and adjustment processes utilized by maladjusted per 
sonalities in their efforts to maintain their psychological integrity. The 
authors appear to have achieved an unusually ecclectic coverage of the 
dynamic and etiological factors involved in abnormal behaviors by pre 
senting the major competing views. 

Part I (39 pages) is a brief but adequate introduction which reviews 
the social status and significance of abnormal behaviors, the history ° 
research, points of view, and therapies, and the major contributions © 
foreign psychologists, psychiatrists, and others to the field. 

Part II (115 pages) presents a general introduction to the dynamics f 


of abnormal behaviors, criteria used for evaluating behaviors as ab- 
normal, the nature of such behaviors, 


psychological etiological factors. Part III (58 pa discus 
sions of the nature and significan (58 pages) presents 


abnormal behaviors, and a revie 


the dynamics, etiology, Symptomatology, and evaluation of healthy 2” 
unhealthy behaviors. They also serve as adequate prerequisites to t 
parts which follow. q 
Parts IV through VII are con i t 
i cerned with specific adjustment pro? 
lems and maladjusted personalities, The discussion of each disorder is 
presenten i ar eed form, in terms of incidence, sym tomatology! 
etiology, treatment, prognosis, and prevention. This aulre may 
i tudent with a definite stud 
Part VIII (126 pages) reviews the field of thera: 
cussions of the objectives of therapy, methods of ex 
major pene Psychotherapeutic, 
The presentation o these methods is primaril ae 
evaluative or critical. The appendices present data za Ptive a ma 
e classifica 


hospitals, statistics on the frequencies F : i 
disorders, and a glossary of terms. The BAD “ee with the var val 
to students. The book contains ample illustrative ë se easel help 5 
to date on recent developments in diagnosis and tpp TCPorts. It is UP 
The authors have published a workbook for oxen It 
contains an objective test, suggested “research” toje ymi the text., n 
or “essay” questions for each chapter in the book. ie and discussit 
table form chapter by chapter references in ten other also contains } 


books in the field 


Pies, including dis 
amination, and thé 
and psychiatric methods 
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of abnormal behaviors, so that students and instructors are provided 
< with an easily used guide to assignments for collateral readings. In- 
Structors will find the workbook a welcome source of materials for tests, 


Of lists of relevant films and their sources, and of reading assignments. 
WILBUR S. GREGORY. 


The University of Redlands. 


FRANK, L. K. Projective methods. Springfield, Ill.: Charles C Thomas, 
1948. Pp. vii +86. $2.75. 
Brut, J-E. Projective techniques. New York: Longmans, Green, 1948. 
Pp. xvi +533. $4.50. 
TE first book is a little volume which has been written by a man 
the Ps to psychologists and other students a ae yng tes 
Obl City. of the Zachry Institute of Human Development in 
ee first part of the monograph discusses the growing use of pro- 
predi e methods in psychology and psychiatry and shows how they are 
Steseate upon a psychocultural conception of the emergence of the 
evel ality and its dynamic operation. The second part describes recent 
and ee in scientific concepts and methods, especially in physics 
Chemistry and medicine. The third part reviews various approaches 
specif ie oes and diagnosis of personality by way of preface to the more 
jective escription of actual procedures. The fourth part a Fa 
Velo techniques and describes the five different varieties thus far a 
Sane with interpretative comment upon the value and use of eac 
racti Y, &g., constitutive, constructive, interpretative, cathartic, re- 
eee The fifth part discusses reliability and valdity of projective 
T and the development of new criteria for assaying projective 
res, 


hapters one to three, approximately 41 pages, are a plea for newer 


on of Psychological testing in light of changing concepts a —. 
= theory, To bolster his position, the author borrows heavi y, perhaps 
ro frequently, from events in physics in particular and Saini pen 
* {n subsequent chapters the author makes OF eke ee sok of 
books Plying tie refereice 1o Ee À T the tion occurs 
us et stu $ seas = 
ther es ae paces of reliability and validity of projec- 


tive 
met 
= t point which research psy- 


rank rai importan 2 
Cholo, 25 raises a tremendously imp! ay attempt to renkify. 


Ogists as well as clinicians must some d i 

on the judgment of lay, naive in- 
cult to find any scientific justifica- 
hod or test is used, one cannot as- 
ith its findings by a group of Ung 
ny significance. Yet, this reliance 


div hile Psychologists customarily rely up 
tion t2ls to validate their findings, it is diffi 
Sum. ct Such a procedure. If a scientific met 
traj “ that the agreement or disagreement W 
: Naive judges (as in matching) has a 
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upon such judges is frequently cited as validating or invalidating a method 
(p. 66). 


The appendix contains a partial bibliography of projective methods 
taken in part from Helen Sargent (pp. 68-86). This is a useful addition 
but has already appeared in the literature. This little volume is not 
prepared for the undergraduate major in psychology, nor will it be 
useful to the graduate student without preliminary training and ex- 

perience in clinical psychodiagnostic methods. Tt has merit for theoreti- 
cal exposition and for indicating the need for more research on projective 
tests before they earn their place in a scientific psychology 

While Frank's book is a theoretical treatment of projective methods, 
Bell’s volume is also a useful survey of the varieties of techniques and it 
attempts to serve more practical purposes. Thus, the aii eee is (1) 
to present a comprehensive review of the literature on projective tech 
niques so that (2) research workers could apply batt I EF ive bre 
tests to the same subjects for comparison of the pai of projec W 
Thirdly, z description of each technique in one volum Por nee its 
adoption as an introductory manual for the administ ee anes 
and interpretation of many of these instruments. It is ra me gen RE, 
a text for the training of graduate students in this a agreed by a rely 
needed. Fourthly, the volume is being presented Area is already $0 a 
much needed research on these tools, e: Bre nte in order to facilita 
and reliability. The final purpose f nen in the study of validity 
vention of new methods. of the author is to stimulate the 1” 
Chapter I contains definiti — 

of projective oe agenda sg general characteristic 
basic theorems underlying these SmE: foundations, and sources ? 
the contributions of Freud, Gestalt th ods. This last section refers t 
anthropology, and learning theory a eer clinical psychiatry, cultur@ 
fluences converge in a modern dynami cotta how all of these 1” 

The rest of the book is divided nio R eory of personality. 

r o hve parts, as follows: 

Part I discusses word association and related techni y 

ni 


complete sentences, the tautophone, and story telli 
elli 


dures ques, in addition to in” 
cedures. 


ng and completion P" 
Part II consists of the visual stimulus techni p 


ictures, thematic apperception : ques such a d 
study and the Szondi tae test and its modifications, p e 

Part III is a treatment of expressive movement 
concerns the work of Allport and Vernon, Werner wel related techniques and 
writing, Mira myokinetic psychodiagnosis, visual olff, the analysis of han 
painting, finger painting, completing pictures, the motor tests, drawing 27 
voice and speech. i mosaic test, and analysis ° 

Part IV deals with play, drama, and related techni 

Part V is an overview and evaluation of projecti niques, 


5 preg ve ; 
criteria for the adequacy of a projective techniq techniques, eae oe 


ue, itio 
» Criticisms of projectiv® 
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P ; ; feng 
echniques, and research needs for the future consideration of a more scientific 
Pproach to psychodynamic measurement. 


thon Mowing each chapter the author presents a comprehensive and 
eas oe bibliography. Several bibliographies contain references to the 
Pe nai, res can as well as to the American journals. The most out- 
css © ibliography consists of 798 references and covers 50 pages 
itive Se approximately all of the references to the Rorschach tech- 
eee pat he past 27 years since publication of Psychodiagnostiks). 
is TA as well as the author's lucid style of writing, recommend 
Arelere e ie a text in clinical methodology for graduate students and 
uman nce Dook for psychologists and other clinicians concerned with 
personality. 


as 


iiien ARTHUR WEIDER. 
versity of Louisville School of Medicine. 


Wotrr, wr 
Ste ERNER. Diagrams of the unconscious. New York: Grune & 
atton, 1948. Pp. xiv-+423. $8.00. 


seven gE brief preface the book is divided into two parts containing 
Survey ofti mi each. Part I gives a concise, though mostly non-critical, 
might be ne literature and introduces Wolff's ideas on how handwriting 
believes re to succumb eventually to experimental procedures. He 
e gestalt nas discovered certain consistent “themes of personality” of 
US seque entity type which display the properties of form patterning 
erties by as continuity. These themes gain their stability and prop- 
cal struct eng anchored in the individual’s neuro-muscular-physiologi- 
tructure ure. As such, they are expressed in any movements of that 
Orrectly. Handwriting, a product of some of those movements, when 
f those analyzed depicts the individualistic characteristics of certain 
of expe themes, Therefore, Wolff attempts to demonstrate by reports 
the su ‘iments and analyses of illustrated signatures how writers employ 
the fo Properties of height, length, position and shape in organizing 
Th. OM pattern and sequential continuity of their writing samples. 
X personality themes expressed are dynamic symmetry or proportional 
an onships, rhythm or periodicity of these characteristic properties, 
dif Configuration or the organization of the interrelationships of these 
S nt Properties. 

Warana? Opinion: (1) his theoretical 
tive, p t investigation, (2) his individu l 
on gp Ut (3) his claims for experimental verification cannot be confirmed 
asis of the material included or referred to in this section. Wolff 
ent the unfortunate impression that he believes if he writes a state- 
that With words of sufficient authoritative “ring,” tosses 1n a few figures 
Stati lave the appearance of acceptable size, the reader will accept 
58, squeal Significance and substantiation of claimed relationships (pp- 
08 He uses eight pages (46-53), for example, in reporting one of 


points are sufficiently sound to 
al signature analyses are instruc- 


e 
Creates 
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his studies where, due to an inaccurate statistical procedure (failing to 
combine plus-minus scores), a non-existent significant trend was found; 
further, the problem the study was concerned with is only slightly re- 
lated to the point under discussion. Incidentally, the graphs shown 
there are displaced. 

Wolff refers his ‘lay reader” to Part II in preference to Part I, feeling 
it contains ‘‘the material demonstrating the principles that determine 
everybody’s form and expression in his graphic” productions. 

Here he all but ignores his efforts in Part I and falls back upon the 
classical approach to handwriting analysis. Throughout these seve? 
chapters he implies that: 


1. Most writing is composed of figures whose form gestalt is sufficiently 
similar to convention to be usually recognizable. 

2. Written figures are characteristically changed by the writer from the 
printed norm but usually in non-distorting ways. 

3. These changes are consistent for the individual. 

4. The characteristic properties of these changes are accepted by more than 
one individual to be correlated with certain moods, degrees of intensity ° 
response, attitudes, social roles and adjustment mechanisms. 


Wolff uses many of his previously reported matching experiments 
plus other literature in substantiating these implications. The themes 
of personality are dropped in favor of a system of multi-traits. Chapte 
XIII tabularizes his various graphic elements, his grosser groupings ° 
these, Mag Her o personality traits with which he believes they are corre 
Jted an Ae oon blank for systematizing and simplifying the analy- 
e p ure is demonstrated on several famous signatures in the 

Here, too, Wolff desires to appear experimentally sound. Howev& 
(a) he subjectively selects his trait names and d my 

jori oes not define thet 
(b) the great majority of these appear undefinab iptively oF 
operationally, (c) the experimental work re Ea T le descriptive A A 
his claims of correlations between traits snd = i oe little wee 
are no tables of norms, and (e) his only satel ee ae elements, (d) t a 
to be certain that an interpretation is done me T is for the analy $ 
figurational organization of the graphic elements H asis of the con 
would have been for Wolff to (1) frankly A ow much better 1 
based on subjective clinical judgment, (2) that he at the work is ee 
experimental procedures which permit empirical ey. Foe does not hav 
believes to be true from observations, and (3) that wens at yha s 
he offers his findings to the professional reader, nie see limito 
solving the multitudinal problems involved. In that ing assistance } 
feels that Wolff will have more success by dro vein, this review! 
cis returning to his concept of themes, and emi his personality 
abi response patterns with measurable fon. 


This ought to be a Worthwhile books In anaity Ways it is. Yet it® 
1s. e 
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oe faults pervade so much of its material and influence, to the 
endorse Py Sesleri so many of its conclusions that one is hesitant to 
8estions he, Spite of them. With adequate research many of its sug- 
ceptab ae ould lead to conclusive results. However, since many ac- 
able we techniques are available, demonstration of consider- 
justified į ness for this method is mandatory before others would be 
in spending the requisite research time and money. 
Tul, f 5 FRED Y. BILLINGSLEA. 
ane University, 
Har 
sea ae G. (Ed.) Modern trends in psychological medicine. New 
*Moeber, 1948. Pp. xiv+450. $10.00. 


T 
lected o broad Scope of investigation allowed by the title of these col- 
of dha S permits its authors to inquire into any crook and cranny 
trial Psyc Psychology, psychiatry, child psychology, sociology, indus- 
Said t c tology; mental hygiene and rehabilitation. The book may be 
States thae beginning and no end; still, the editor in the introduction 
only in ps an unorthodox layout may produce stimulus to thought not 
as in edu Ychiatrists, but also in other members of our profession as well 
Children fationists and all those dealing with the character formation of 
be Me stim l AY a premeditated lack of organization or structure should 
l e ae us to thought” is not explained. 
St of th nge of this behavioral fantasia can best be understood by a 
i ines chapter titles in their order—The relation of psychological 
Constit © Seneral medicine, the physiology of emotion, the importance 
lectro Utional factors, the causative factors in mental disturbances, 
family “YSiology in psychiatry, diagnostic measures, marriage and the 
thera » the future of child guidance, psychopathic personality, psycho- 
develo recent technique of physical treatment and its results, further 
of me Pments ip abreaction, modern social and group therapy, principles 
~~ Select; ygiene, character formation in relation to education, person- 
Vidu mk mental hygiene in industry, i ieee and the indi- 
PSychologi ici nd world affairs. i 
Vo he first ma aliapa e a medicine” and “The physi- 


a br Of emotion” i S. Wright, respectively, present 
bori bu EENE T aa has bedi done in these fields, 


oth systematic survey of work that € » 
of ca cre and in England, ending from approximately the early work 
torg annon up to 1947. R.G. McInnes’s chapter on The causative fac- 


1 : 
Clown rental disturbances,” consists of a well organen oe ee Bes 
“a J — i itutional, endo! , PSyc = 
l actors—The genetic, constitu vin pevehisty and 


y and Social. F, Golla’s article on electrophysiolog 
J ame’s chapter uii ia measures have similar textbook T 
onee Stalker gives a sympathetic presentation of ee s ieor 
thag oning the nature of the psychopathic personality, but he concludes 
the “key to the psychopathology of the psychopathic states is the 
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concept of immaturity.” This emotional immaturity is not explainable 
in terms of environment. Stalker rather suggests that it is ‘‘an inherent 
defect, meaning that the capacity to mature is to a greater or lesser de- 
gree wanting.” This seems to be a sensible variation of Prichard’s 
notion that the psychopath is a ‘‘moral imbecile.” 

The chapters on psychotherapy, recent technique of physical treat- 
ment, modern social and group therapy, personnel selection and menta 
hygiene in industry are all competent surveys of these fields. 

The most interesting chapter in the book is Jules Masserman’s dis- 
cussion of psychological medicine and world affairs. His entire argu- 
ment is based on his biodynamic principles of behavior, which include— 
the principles of motivation, environment interpretation, substitutive 
adaptation and neurotigenic conflict. Concerning the principle of moti- 
vation, he says “The behavior of all organisms . . . . is directed, in its 
deepest determinants towards the satisfaction of physiological needs.” 
He leaves no room in his system for the existence of acquired needs 
which are not specifically physiological. But in 27 pages he attempts t° 
explain national and internal problems and to suggest how most of the™ 
may be solved. His technique is unquestionably skillful. He refers t° 
interesting analogies within the realm of his cat experiments in applying 
each of his four principles to the world at large. He, of course protec 
himself each time, by reminding the reader that there is a difference 


between cats and men, but at the same time entices one to speculat? 
concerning the importance of the existing similarities 
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THE NATURE OF THE GALVANIC SKIN RESPONSE 
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a 2 Salvanie skin response or, more briefly, the GSR has already 
Since een nage It was discovered more than sixty years ago, and 
ears, ween of papers have been written about it. In recent 
crime Ologists have been using it more and more as a tool in their 
nts, and they shall probably continue to use it for many years 
evi Ence a Finally, in view of the physiological and neuroanatomical 
t Possit Vailable on the GSR, its further study offers the investigator 
ieee of a better understanding of the somatic mechanisms 

& behavior, 
*perime 2° of it, the GSR is a very useful measure in psychological 
Sensitive S. It can be measured directly on a meter. It is a very 
Other a response that will occur when many other responses fail. Like 
Wh utonomic responses, it usually cannot be voluntarily inhibited, 


Methog consciou ion” has been 
. od ; S perception as i 
istinct in non-hypnotized “normal” subjects (50, 51). All these are 


i The : Vantages that can be used in psychological experiments. 
ra w GSR, however, has not lived up to expectations. For one thing, 
ected Seems doubtful that the GSR represents a response that is con- 
abi any specific category of mental activity. For ee 
Riy Ity and the hypersensitivity of the response 1S ten 00g > 
* the kind of results we need for good experiments. there 1s 
SSR elem of the units of measurement—the proper scale—for the 
“kni 43). We cannot always be sure what measures of the GSR are 
“ant and what are not. Furthermore, the GSR can be influenced 


Ore, th 5 ; 
taniga, author is indebted to Dr. Clifford T. Morgan for his very 


ati oe É 
ton and writing of this paper- 
eee GT 


[Bureau Ednly 
atn LIA b 


generous help in the 
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to a considerable degree by conscious set and the nature of experimental 
instructions (9). All these difficulties have tended to decrease the popu 
larity of the GSR in psychological research. 7 

` There is still another basic question about the GSR. What is it 
What are the physiological changes that give rise to it? That is a prob- 
lem, which, if solved, might let us control somewhat better the factor 
that affect it in experiments. That is the problem for this paper. There 
have been a good many experiments on the problem, and several yea 
ago Darrow (23) presented the conclusions that he could make from 
extensive original work. In this paper, the problem will be raised agai 
its history will be reviewed briefly, and some conclusions will be ab 
tempted. 


A Few Worps Asout METHODOLOGY 


This paper will not deal directly with problems of apparatus and 
technique. We must pay some attention to them, however, in order 5 
get our terms straight. There is, moreover, hardly any field of endeav? 
where failing to understand such problems can so seriously affect 


0 

W 
the results and the conclusions that one gets with the method. A fe 
words about method are therefore in order. 


Resistance-level and GSR. When a subject is hooked into a circuit for recor 
ing the GSR, there are two values one can measure. One is resistance!e"s, 
This is the static resistance that exists between the two electrodes of the circu 
It can be measured without any special stimulus. Introducing an “adequata, 
stimulus, however, such as a pistol shot or a dist 4 
porary change in the resistance-level, 


e 
urbing word, causes 4 “rhe 
amount of this change is the second val 


usually a lowering of resistance: 


ue that one can measure—the GSE: 4 
is now common k i I GSR ie 
It nowledge that resistance level and GSR are rela ier 


ripa eie aa beige coe the lower the resistance level, the sme th 
will be , vice versa - Research workers so i Y 

i 5 € sure A 
resistance lev el and GSR, but sometimes have used Eons or she other 
They have frequently made the assumption that any variable that lowers i 


sel of static resistance is also operating i : : oP 
Loken constitutes the GSR. This, of ceils, is ve A allay resistance g 
Exosomatic and endosomatic methods. Although we ead ne the caan ook 
as a change in resistance, this is only one of two types of i think of ihig 9 
measure. When we measure resistance in a circuit, we ga c ees that Hy 
across the resistance and measure current flow. Then, f pie cep ah 
calculate the resistance. This method, when used with ti 
thë exosomaric method. It is not necessary, howeve 
Itage. For most placements of the electrode on the skin . . 
Vorea force (voltage) between the electrodes. Whe,’ there is a resting © iy 
F resented, there is some change, either in the EMR E adequate st! of 
bah, That registers on a galvanometer. We cannot, of eou- the resistanC® pe 
both, ter reading just how much of the change i course, know from ` y 
galvanome S in resistance an 


a 

e 
cah 
Tom Ohm's law, WE i ed 
he GSR, has been cê gal 


T, to apply an extere 


tromotive 


7o s 
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much in EMF (28). This method, however, will give a GSR. It has been 
named the endosomatic method. 


ae piethods have been used in experimental work, The ee 
lowe ae Owever, requires more sensitive recording techniques hocan a $ 
Ria tages afforded by the skin. For this reason, the exosomatic metho! oe 
a ees Popular. In clinical use and in “‘lie-detector’’ work, it has been use 
exclusively, 
been fete haye been a few studies in which the results of the two metias mE 
that ¢ ty ati Wells and Forbes (81) made one such study. They conclu = 
Closely ra ee method was more consistent and gave ere a 
Worker ma to affective states than did the endosomatic method. Ano £ 
of his ow Hress (39), has reviewed the literature and presented i eis. 
ship rics on the problem. He was impressed with the high degree of re ation; 
a correlation the two methods—almost identical latent periods of <a z 
aBreeme ton coefficient of +.95 between amplitudes of deflection. dpe 
e we a with these findings is Thouless (73). Finally, Darrow a J; ag 
tween th echniques alternately, could not find a one-to-one relation iip pe 
Striking poe but showed that their respective results paralleled snd s as E 
used ear: In this report, therefore, the results of both methods wi 
Gee angeably without distinction. : reece 
“sing the aS Many other interesting and important problems of techniq 


"port For example: the need for standardization of equipment, me 

AC, ene of the type and placement of electrodes, and the relative wet 
z er equi i urpose of this paper to go into th 

P rb eee ee Greenwald (37) and 


orbes (33), € interested reader may go to Darrow (19), 


tion la Rave already referred to one other problem that has gotten some ariga: 

Viewed 3 namely, the unit of measurement for the GSR. This has eh 

“Ss did Dewntly by Lacey et al. (43), who arrive at much the same conclus: 
arrow (21) several years ago. 


THE THREE VIEWPOINTS 


, is the 
: i blem of the paper. What is t 
frome pi tee ty in the history of the GSR, 


Now 
Physio} xX 


three Sical basis of the GSR? Very early 3 
Char. alternative notions were suggested, and these ie wees 
theo, Plons down through the succeeding years- oe is ae aes 
altho” twas expressed by Féré in 1888 who is commonly g 


Noting there were at least seven papers before nie pe A 
It wi È the electrical response of the skin. Certainly he 


. . 1 $ A 
logi Psychologists. Féré thought that vasodilation was the physio 


of Cause of the GSR. A second notion, that P AE s 
han” ivi 7 r 
n 18 torg activity of the sweat glands, was put i hechas iA 


q a Fi ‘ first suggested ge 
Sty nally, Sommer in 1902 firs ; 

` ga Skin resistance was a matter of involuntary peri ie cae 

tiree thin a Period of 14 years from Féré’s rue AE ’ 
Schools of thought about its physiological basis hac 8! 
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There is now a considerable amount of evidence bearing on these | 
three points of view. In 1929, Landis and Dewick (44), and later in | 
1932 Landis (45) brought out papers reviewing the literature on the 
GSR. Between them, these papers covered over 500 separate articles. 
Not all of these articles were concerned with the physiological nature of 
the GSR, but many of them were. This paper will not duplicate thes 
two earlier reviews. It will, however, cite papers prior to 1932 that are — 
especially relevant to the later work on the specific problem of whether 
the vascular, secretory or muscular theories of the GSR may be correct: 


THE MUSCULAR THEORY 


Sommer (1902) was mentioned just a moment ago. He was the first 
to suspect that muscular contraction might be the basis of the GSR. He 
felt that the reflex was simply a change in the contact between the skis 
and recording electrodes that came about because of involuntary mus 
cular contractions. 

This is a somewhat naive view of the matter, and later investigat’ 
did not take it too seriously. They did, however, consider the possibilit” 
that the GSR might be the direct display of bio-electric changes A 
muscles. Sidis and Nelson (71), for example, suggested that the cst 
was an EMF produced by covert muscular activity throughout th! 
body. There are certainly some physiological facts that fit in with sud 
a modified muscular theory. It is common knowledge, for example; t ng 


if some one cuts the motor nerve to : p 
an ta 
pear any longer (e.g. 7). extremity, the GSR does nO" e 


Then, too, as : 

pe 27, sen, too, as early workers pointed out, 
2 ties a with repeated stimulation ea manner som 
what li jatiguing of muscle fibers. And of course eall kno“! 
muscular activity does have its electrical count e kin ! 
evidence, however, prove erpart. This g 


A S very little, f r 
fibers not only innervati ı for the motor nerves carry 2 


ng striated mu el 
and sweat glands. Moreover, aly oe ee the blood sn? rf 
lological systems 


fatigue if stimulated repeatedly o 

Still another kind of aE el hana enough period of tim® 
muscular theory. This is the effect on level o 
with clear muscular components (83, 84). V. 
ing a dynamometer, voluntary muscular contracti 
so on—that increase muscular tension also sie Ctions, sitting up» 4 y 
ance. It is not fair, however, to take such evide ease general skin re 
cular theory, because all of these activities a nce as favoring the ™ 
ratiy physiological repercussions includi 
changes- Furthermore, this is an effect on 


13 
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Worth mentioning in passing is one oddity reported over twenty 
Seg (1) and never thereafter confirmed or denied. A GSR was 
Susie a a cat when electrodes were placed directly on an exposed 
evaluat = phenomenon was reported very sketchily and is hard to 
zio e. We cannot be sure that the “GSR” was not related to the 
the oo of the muscle or to a change in the contact between 

ving muscle and recording electrodes. The authors admit that 


th 3 
gsp Mical change they observed was much smaller than the usual 


Mi all there is little impressive evidence for a muscular theory of 
toneof Pe evidence there is could just as well be interpreted to 
Come to i ne other theories, the secretory or vascular theories. We shall 
a nese theories in a moment. ; 

of e en if the muscular theory is not the correct one, the relation 
Sweating T4 effort to the GSR should not be neglected. If, for example, 
Uces a at the root of the GSR, the fact that muscular activity pro- 
Secretory that must be dissipated from the body, ties muscular and 
therefor activity together. The relation between the two activities is 

i e worth looking into (20, 29). With something like this in 
Pushing t Pair of investigators (32) presented subjects with a pedal- 
Varied ask in which the tension in the pedaling system could be 
When a âs pedal-tension was increased, the palmar resistance fell. 
Similar Ction-potentials were led-off the muscles involved in the task, a 
tials and tionship was found between the amplitude of action-poten- 
Were n the decline of skin resistance (30). The relationships, however, 
So Pm One to one. Incidentally, in this latter study, the EEG was 
Ures orded, and there was a suggestion of arelationship between meas- 
È <in resistance and action-potential on the one hand, and 
ee, alpha rhythm. . 
Pre A € aside from any interest in the p 
the, `, COMpared the GSR and records of 
Short Simultaneously (34). Finger tremor, he found, has a markedly 
fact er atent period and a faster decay time than does the GSR. This 
Romi ts in with the other evidence we have that the GSR is an auto- 
the © response and is thus limited by the slower rate of conduction in 
Cong Onomic system than we find in the somatic motor system. F rench 
“ded that the GSR and finger-tremor have a different physiological 


and probably a different psychological meaning. 
ND SECRETORY THEORIES 


our serious attention should 
hese theories of the GSR are 


Percen "I 
i hysiological basis of the GSR, 
finger-tremor by recording 


THE VASCULAR A 


Bog aving disposed of the muscular theory, 
the vascular and secretory theories. E 
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distinctly different, but the experimental evidence cannot be so neatly 
separated. Much of the evidence bearing on one theory also has some 
thing to do with the other one. It will be well, therefore, to consider 
them together. 

Vascular theory. Both theories have been elaborated in the cours? 
of years and several varieties of each theory have been put forth. 

Féré, when he originally proposed it, thought that vasodilation was 
the major event underlying the GSR. Later, however, as we came t 
know more about the physiological reactions involved in the startle 
response and the GSR in startle, it began to look as though the vascula 
response, if indeed it is the basis of the GSR, might be vasoconstrictor: 
Krogh (42), in fact, directly demonstrated in the ear-capillaries of 1%? 
bits a vasoconstrictor response to a startle-stimulus. Thus we find Y% 
sions of the vascular theory put forth that provide for either constrict 
or dilation. 

An explicit statement of this kind of vascular theory has been mad? 
by McDowall (52). He suggested two mechanisms for the GSR- 0) 
ba ese he pointed out, has a higher resistance than extracellilt 

7 out through vasoconstriction could cause a fall 1n 
apie (2) Algo, because any change in the contour or tension © 
skin can cause electrical changes—Denshams (26) had demonstra”, 
this fact—McDowall suggested that vasodilati icht h mecha! 
cal effects which would, in turn onma ent dave p 


this way, McDowall provided for both V: i tio 
G t a i c 
in the SR. By 1935, súc sodilation and vasoconstt! of 


skit 
the 


variable vasomotor responses 


connected wi 
Secretory theory. This theory, as time ae the GSR (14). ain of 
. . ; , n 
two mechanisms—in this case, alternative tach ant also came to r p 
simple notion that the decreased r isms. (1) One oll 


because of the presence in and on cea ct fa. the GSR comes ® gl 
would lower skin resistance (55). (2) The la eg electrolyt? a 
mechanism was the more vague possibility Pap suggested sect il 
some way on a change in the sweat-glands that at the GSR dopey io! 
—such, for example, as increased Permeability ot ae actual sec i ó 
whose resistance figures in the GSR circuit E 7. the cell-memb 

The first possibility is rather easily discarded 3). quit 
electrodes can be used to obtain the GSR, ihe Fs For one thing: ne 
to lower the resistance so much that sweat id proud expect vot 
For another, the time that it takes a GSR to eubsids ree it no : v 
is not nearly as slow as it ought to be if it depended Be cue on of | 
eva. 
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of sweat, which is a logical expectation from the theory. The second 
‘ype of theory, however, is not so easily disposed of, partly because it is 


not so clearly stated and partly because experimental evidence on it is 
Not so clear, 


Is the Skin Necessary? 
is om way of deciding between the vascular and nig pedi 
gas. See whether or not the skin is necessary for the GSR. The : 
Ek S are found only in the skin, whereas blood-vessels, fortunately, 
ot everywhere in the body. If, therefore, the skin is oa — 

land the GSR we could argue that the GSR is not a matter of sweat- 

ary a ctvity. If theskin is necessary, we would still be left in a quan- 
y between secretory and vascular theories. f 

Ou will recall a statement made above that the GSR was obtained 


wi 
o ne ctrodes on the muscle of a cat (1). Unfortunately, however, we 


Teporte, now whether to believe that it was really a oe a 
iba There is only one other study that tests directly w a he: E 
Was tapo cessary, In this one (26) the outer skin layer—the epi we A 
taine en off with a blistering agent. After that, no GSR cou % : 
but į `‘, -t would be nice to have more corroboration of this finding, 


i in i. to 
the GSR! we have. From it we conclude that the skin is necessary 


pase are, fortunately, a number of data that fit in very well with the 

wit] ie ae skin is necessary for the eon ome of em have fodo 

there ive! of skin resistance rather than GSR. Richter ted Fs 

S a striki i i 1 when even a small needle pric 

5 viking fall tance leve n l 

bee “ced in the set es electrodes. This technique has somem 

(the i Purposely to cut out the resistance beneath one O eaten (ob al 
a j À 

Sugg Called “indifferent” electrode). Indeed we have stu 


pide 0g that about 80 per cent of the total akin ro E aes 
: is in thec : ‘ 
Studie. "S and the remaining 20 per cent is in 3 relegated the řesidual 


sistance f tud 
h Ae make of any onestudy, 
the upa eVen t be criticisms to istance and GSR 
are nPshot of eae be that both level oe Genes E 
~w Maril i he skin. That takes us 
We os UY properties of the skin. 


theories. 
and vascular S. 
iere S Dnot decide between nee isa good place to bring ina 


i : t eae ah : 
‘athe ere is more evidence to come but ature of the skin—a hydration 


Meor, different theory of the Pui aes one. He believes that vaso- 


No.” Hemphill 38) has sugge nt for the small resistance 
a or e activity a res that the mechanism of the 

Stag Ses entailed in a GSR, Pil diferent matter. He believes that the 
resistance is proba 
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large swings that are seen in resistance level from day to day, occasion- 
ally amounting to 80,000 ohms or more, are too large to be a matter 0 
secretory or vascular change. Certainly no clinical manifestations 0 
vascular or secretory hyper- or hypoactivity are commonly evident 
Conversely, even in acute cases of Reynaud’s disease, when the hands are 
bone-dry, cold and all but avascular, there can be relatively sma 
changes in resistance-level. 

In an experiment with a small number of subjects, Hemphill has 
demonstrated the plausibility, although not necessarily the truth, 0 
his idea. To get partial dehydration of the skin, he used brine bathsat 
body temperature. These tended to elevate skin resistance. On the 
other hand, using corticotrophic hormone, which among other thing? 
aids in water-retention, he observed a somewhat lower skin resistant 
level. These observations fit in with a point made earlier by Richte! 
(60), who suggested that in non-palmar and non-plantar regions, g 
skin-resistance depends entirely on the condition of epidermal cells an 
responds mainly to local stimulation. Richter, however, did not attemp 
ia — how the epidermal cells managed to change their level of resist 

Whether or not there is anything to the notion that hydratio" 
changes level of resistance of the skin, it would be well worth knowin? 
whether there are separate mechanisms, wholly or in part, for resista?" 
a ra pi shen rt aot in the paper, there has been a teng 
en ervations of both phenomena into a common pool 2 
treat them as though they have a common basis. Hemphill’s suggest 


is the only formal theory brough ; 
soei ght forward th olog" 
division between the two phenomena. that postulates a physi 


, 


a lade e what we know about the skin’s role in resist 
ance- . e majori js : 
jority of the resistance we measure } 4 


skin seems to be due to some physiolog} iti i 
simple mechanical condition, of Whee E oe r 


lags ; So far a ow 
skin is necessary for the resistance-change that we c i ie Cen, ‘whet! 
resistance level and GSR have different mech all the GSR. W's 3 
question that remains for solution. chanisms in the skin 


With the multitude of drugs that we hay. aio 

f e to bri of 

reactions, one would expect that we could a bring about autono, o 
autonomic drugs ‘g$ 


not proved to be the case, and in a mom te GSR; That, howeve" 


wor 


o N 
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Soe investigators have often assumed that drugs that low- 
Some direct eff evel and consequently diminished the GSR were having 
resistance eS on the GSR. But you will recall that changes of 
í Stes rom any cause generally affect the amplitude of the 
is an obvious utonomic drugs as a rule affect both level and GSR, this 
Indeed, point of confusion and interpretation of results is difficult 


A r 
specio eh trouble is that most of the autonomic drugs are not highly 

. piy actions are not strictly limited to one or the other auto- 
Produces te Atropine, for example, both decreases secretion and 
vasodilation P latian: Pilocarpine increases secretion and produces 
Vasodilator . Adrenalin is a vasoconstrictor (even reported to be a 
activity, ila weak concentration) and an inhibitor of sweat-gland 
ut the inte moreover, exhibits nicotinic action at the ganglia 
this confusi gonistic muscarinic effect at peripheral end organs. To 
the G rine State of affairs, add the fact that the vascular theory of 
and it js “ere to accept either vasodilation or vasoconstriction, 
ĉquivoca], surprising that results from this direction have been highly 


ut 
at so Cven though we can not expect too much, let us look briefly 
exception f € experimental findings with autonomic drugs. With the 
resistance |: Waller (81) investigators agree that atropine elevates the 
clear, ov evel (1, 53, 57). The effect of atropine on the GSR is less 
the vever, From two sources (44, 81) we are advised that it lowers 
Pilocar e while others (53, 80) feel that it has no effect on the GSR. 
a Teeme ne lowers the resistance level—on that there is unanimous 
44), re nt (1, 53, 57). However, only one investigator, Fauville (see 
Henin on its effect on the GSR, and he says that it lowers the GSR. 
toh Si use the vascular effects of atropine and pilocarpine are thought 
fact tha ilar, we ought to get some clues from these experiments. The 
to ea t atropine raises resistance-level and pilocarpine lowers it ought 
a that secretory changes—or at least non-vascular changes— 
of th t for resistance level. It is unfortunate that the data on the effects 
Make ¢ US On GSR are either inconsistent or scanty, otherwise we might 

milar inferences about the GSR. 
Serup CPalin and its effects on skin resistance have also come under 
a disa, Y, but the picture is not too clear. In the early work, there was 
Teg Sreement between Aveling and McDowall (see 1), but two more 
ree p tUdies, both having the benefit of improvements in technique, 
that adrenalin increases resistance-level (52,, 54). As to the GSR 
demonstrated that it is diminished after intravenous injection 
Yaso Stalin (23). Because adrenalin in moderate doses is a cutaneous 
pa X Onstrictor, it seems more likely that its effect on eS 
bagi, Matter of inhibiting sweat-gland activity- Whether war also the 
the reduced GSR, however, remains an open question. 
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Clinical Impressions 


There is a vast literature on the characteristics of the GSR in various 
neuropsychiatric syndomes, but it would be beside the point to aa 
it up here. There are, however, a few clinical reports that have direc 
implications for the physiological nature of the GSR, and we shall com 
sider them briefly here. 

One of the reports (82) is that GSR's are difficult to obtain from Pa 
tients with arteriosclerosis (“hardening of the arteries”). This fac 
does not necessarily weigh heavily in favor of a vascular theory, howev 
for patients in the older age-groups where arteriosclerosis is most com 
mon are also at the age at which senile hypohydrosis (decreased pe 
spiration) is commonly making its appearance. i 

Somewhat more informative are three reports of the electrical cho 
pathological conditions of the swe4 
€ original reference, McDowall (52) report i 


i seat 
get a GSR in a patient who lacked swa 
glands. The absence of sweat-g 


the patient gave an extremely aty 
slow decay. Golla (36) finally, e 


(excessive sweating) and reported the GSR 
this fact denies a Sweat-gland theory, 


that even a h eractive g] ight increas 
its activity with stimulation. ae gland mig 


. alm. are? 
where the concentration of Sweat-glands is Fhe wake plantar thes? 
same areas are also richly endowed with blood- atest. 


Sommer (see 52), however, reports som 


n 
Struct 
lar epidermis—are very concentrated on the 


A . © palms a 
increasingly dense near the tips of the digits (4). Gate ae mi ' 
Sommer, (see 52) states, pihan without too much evidence on = ae f 
glands are less prevalent in the finger tips than on the palm, i if we P 


, ON 
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ae these points together, we should be inclined to favor a vascular 
ory of the GSR. 
the ee information about the resistance level of different parts of 
is. pring Aen from a series of researches by Richter. In this series 
Various bedit Songer has been the differences in resistance levels of 
Separately á a ort Nail: palmar vs. dorsal hand areas. He recorded 
manipulati Si simultaneously from the two areas of the hands while 
is Studies E son variables as heat, emotional stimuli and sleep. From 
Teas are pe as been able to show that resistance-changes in the two 
according t n ferent in both amplitude and direction (60). The palm, 
gland P ichter, responds in one-to-one relationship with sweat- 
the differe ity, but such is not always the case with the dorsum. To him 
Assuming a In the behavior of the two areas can be understood by 
to Purely Pin the epithelial cells of the dorsum are more responsive 
t € dorsum ocal” stimulation. Notwithstanding this notion, however, 
We Would id respond to atropine and to a warm bath in just the way 
is S redigt if sweat-glands were the basis of the response. 
arm, me article also describes the effect of denervating a monkey’s 
"ecove y H palmar area, after an appropriate postoperative period of 
lve any Maintains an unusually high resistance level and does not 
The dorsum, on the other hand, shows very little post- 


Pera tj 

neratiy v li 

difference change, Thus, it seems clear that there is some important 

however ©tween palmar and dorsal areas. What the difference means, 
ae We do not know yet. 


above el anatomical finding remains to be noted. As mentioned 
ance Oce TE has been considerable interest in the patterns of low resist- 
e ring Normally over the body’s surface (58, 65). These studies 
low Fert Considerable neurological value. One of the naturally occurring 
of 5 Stance areas is over the palm, extending up over the dorsal tips 
legion + 8€tS—the area where GSR’s are reportedly the largest. This 
oie Might be mentioned in passing, is also the skin-area in which, 
“Bically, no sebaceous glands can be found (4). 


Vascular Considerations 


Early į blood-pressure 
Uff rly investigators employed a sphygmomonometer (blood-p Fa 
SXtre n an attempt to alter directly the vaso es = ae oan 
Thej mity and then to observe the effect of this pr Pai E ps 
Be = fin ings were equivocal (27). We can ignore Pe tanlan AA , for 
ly, ROW n : d-pressure cuff does 708 C ely para- 

F OW that a tightbloodipi i 2). Furthermore, the ex- 
tre, the vascu in an extremity (42). a 
yore Means repon a that results from such = i eede might 
inl Čepe ae e t to some extent all the physiological systems 

an cted to disrup 
Xtremity : di iod 
; E series of studies over a period of years 
tha, trow (14-25) has given pua understanding of the mechanism of 
Ontribute materially to ° 


L> 
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the GSR. In one of these studies (14), he simultaneously recorded GSR, 
plethysmograph changes, blood-pressure responses and, by an ingeni 
ous apparatus, the moisture changes on the surface of the skin. Dis- 
regarding the changes in volume of the extremity that were occurring 
subsequent to blood-pressure changes (a precaution not taken in some K 
the earlier plethysmographic studies), he showed quite strikingly tha 
changes in volume, which could be attributed to vasomotor response? 
were not related in any systematic way to the occurrence or amplitu E 
of the GSR’s. In a later paper when plethysmograph and electrode be 
— to record from the same finger, he confirmed these observation 
(17). 

Darrow, in fact, has given good reason to believe that blood-pressu? 
responses and GSR’s have a different psychological significance. 
suggests that increased blood-pressure tends to occur after stimuli © 
disturbing “ideational” content, while GSR’s occur more frequen 
in the face of pure “sensory” stimuli—usually of a startling nature: 

Opposed to the notion of complete independence of GSR and vase 
lar phenomena, however, js another study by Lauer and Smith G 


; à ime 
in which GSR and pulse-rate were recorded simultaneously and “tim 


for maximal deflection” was the measure of the GSR. In this ca” 


oefficient of .80 between pulse-rate and 
y that vasomotor responses are in any cal 


, but it is clear that cardio-vascular changes 


. . ps S ra io 
occur in response to various psychic stimuli. The nature of these cardi f 
vascular responses and w ii 


sa 


any causal relation betw 


this evidence and reasoning be correct 


Considerations of Secretory Activity 


he basis of the GSR. at 
emonstrated clearly t at 
À te consistently, by abe 
s : „Surlace of the skin as mê 

ured by his equipment. Later (18) he a ae enlarged microfilms 0 
c galvan y 
superimposed. In this way he was able to correlate ieee sme ec’ 
tion and the appearance of droplets of Perspiration on the ae surfac? 
In this same study, he showed that, at high resistance levels jare GSR’ 


e 
qui 
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es oe minimal perspiration, whereas at low resistance levels, 
ears an ob ` S would occur even with considerable perspiration. This 
function of i relationship to the fact that amplitude of GSR is a 
change in el ne resistance-level. On this basis, Darrow showed that 
response ESE N conductance more closely mirrored the secretory 
conductance w. 1 nange in electrical resistance (21). He suggested that 
arryin thie d be a more meaningful measure of the response. 
tempted rok is approach farther, Freeman and Darrow (23, 29) at- 
oss from ins ow a relationship between resistance change and weight 
alance for ensible perspiration (using a modification of the Sauter 
but it as ee ‘They got a trend toward positive correlation, 
Pointed out her consistent nor high. To explain their results, they 
While the at insensible perspiration is present on many surfaces, 
time, Fi ag recording electrically from only a few surfaces at a 
€creases in T possibility, too, is that the results were contaminated by 
slowed ast water lost in breathing. We know that respiration is 
„aus, the EE e responses, yet GSR’s are produced in startle responses. 
Mereases a ecreased evaporation in respiratory passages might offset 
ying ee spiration of the skin that go along with the GSR. 
the ull the pros and cons together, it certainly seems likely that 
the GSR is dependent on sweat-gland activity. More specifically, 
the Sweat elea a appear to be the result of some pre-secretory changein 
“Stands. 


ADAPTIVE VALUE OF THE GSR 


ming this to be the case, why should this sweat-gland activity 


a 

In a ace in response to various kinds of sudden or threatening stimuli? 
tion “ral later papers (22, 23, 24, 25), Darrow suggested one explana- 
and facilitative reflex to 


t © postulated that it is a preparatory 4 ulitative 
of n grasping responses and to increase tactile sensitivity in the face 


buts, Teatening situation. He presents interesting evidence for this, 


‚Will not be covered in this paper. — 

parent relationship between 
tion Sand perspiration entails the rep Oe peter : a 
me ‘startling’ stimulus situa- 
-gland activity is simply one 
heat loss in the face of 
ht then be regarded as a transitory 
ting” of a bodily mecha- 


Assy 


Me z k a 
Nig. static mechanism or as the “over shoo 
m 


called asi into action. See AF 
precipitously into a . 

Gey bere is some experimental work bearing on the — ag 

» Metabolism and temperature loss. Freema Giffin (31) 
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studied the relationship between palmar resistance level and BMR 
(basal metabolic rate) in an attempt to determine whether there was 4 
close enough relation to Suggest the dependency of resistance level of 
the need for temperature loss. They interpreted their results as denying 
such a relationship. In a series of studies concerned with the effect of 
sleep on the resistance level (57, 58, 59, 62), Richter has shown a differen- 
tial effect of sleep on resistance depending on whether he was recording 
from palmar or non-palmar areas, Palmar resistance tends to rise, while 
non-palmar falls. The author felt that this mirrored the fact that during 


ally dry while—temperature regule? 
weating takes place in non-paint 
: » the palms do not seem intimately 
concerned with temperature control. 


$ 3 5 ire of 
c be included in the organism’s repertoire 
reflexes must remain for now a matter for speculation. 


; z | 
briefly, the central and peripher® 
here is of course a voluminous lit® 


e 
rol over the response. Furthermo!®' 
xcellent agreement on where t 


F : (Posterior ind-lim 
motor representation) but this report remains to be Msg 
, It is interesting that the Pre-motor cort id 
turn out to be important in the GSR, b 
hat this area is of im orta. 3 
work reveals t portance in th 
high environmental temperature. Ina series of m e sweat response 4 
extirpation of area 6, it was shown that these ee with unilatel 
x L ima À 
diminished sweat TERS m the side contralateral Spaa mate 
lesion (41). The same author examined E ological patie ti h vari- 
us non-specific lesions of area ó (the so-called pr nts with 3 
a s 


©™Motor Syndrome) a” 
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was able to demonstrate both vasomotor and secretory losses on the 
contralateral side (40). 
that Bee point about patients with the pre-motor syndrome 
gestion Sur 5 pte in passing. The point concerns Darrow’s sug- 
80 turns out n secretory response is a reflex to aid in grasping. It 
actual moto d at patients with the pre-motor syndrome do often show 
oss has bes, eficiencies in grasping responses. This same type of motor 
motor Ses, fe reported in monkeys following extirpation of the pre- 
SR’s can b 3). Moreover, with a subject lying on his side, larger 
Most hand (22 recorded from the uppermost hand than from the lower- 
Placed in 3 a Similarly, patients with the pre-motor syndrome, when 
reflexes in the Position, demonstrate more pronounced forced grasping 
ese clinical e uppermost hand. Regardless of the applicability of 
e to sa observations, there appears to be enought evidence avail- 
for the GSR. nat Brodman’s area 6 is one of the main cortical centers 
th Subcortical center and tracts. There are several reasons for thinking 
‘Or oan rong also sub-cortical centers capable of modifying the GSR. 
give GSR’s i as you will recall from early in this paper, subjects can 
Ng Prem © stimuli of which they are unaware. Furthermore, follow- 
(10 the Gen area lesions (40) and even after certain spinal cord lesions 
Sub-cortig 1 R remains intact and even hyperactive. The story on these 
n lens centers, however, is not a clear one, as we shall see. 
Some re NCE the numerous autonomic functions which appear to have 
°Xpecta nen tation in the hypothalamus, it was not out of line with 
inereų ion when it was shown that electrical stimulation of the tuber- 
Several of cats produced a GSR in all foot-pads (75). It was show 
Otor years later, however, that electrical stimulation of t e pre: 
(77) £Ortex could produce a GSR even Hir: e tub rein aa 
Cort, US Observati imply that there is n y £ 
rical T ma Gif a a uur But it makes it neces- 
i nd some alternative sub-cortical efferent pathway that does not 


the tuber-ci ; 
ere ar mens lowes be said about these sub-cortical path- 
ne < revera] tees co i he cerebral peduncles 
mul t has been shown that after transecting i Se 3 ESR (77). 
Thi ation of the pre-motor area will no longer P A 


i he cortico- 
inal i amidal tracts were t 
servation suggested that the pyr DS ee tie Raye 


‘Pinal 

t Pathway for the GSR. On the other i; : 

mat Sectioning t : les more caudally did not disrupt the GSR 
at g the pedunc t on the importance of the pyrami- 


ay, and thi erious doub i i 

a tracts in pee It certainly makes Pane His ORE DES 
tra, j, since sti i 3 i i 

Pree Cts are not involved, since Richter, in consideration of the 
uce g angworthy and Richten $ i 

iranat a] (46), fee eyailable) suggested that the fronto-pontile 


ang Sen evn gracts were good possibilities, and in partial con- 
Poro-pontile 


firmation of this point showed that GSR's could be elicited by stimula- 
tion of certain extra-pyramidal areas in the sub-cortex. 

Spinal tracts. Several attempts to delineate the spinal tracts that 
carry the efferent limb of the GSR have been made. Poor agreement 
among the studies, however, m Ba 
example, there are two studies (77, 79) pointing out the combin 


crossed and uncrossed course of the spinal tracts for the GSR. The 
sponses to electrical c 


consistently stronger on the ipsilateral side. These authors, incidently; 
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were the investigators who thought the pyramidal tracts were involv 
in the response and they postulate 


psychic” GSR’s and for segment 


ent end of the reflex. Unfortunately) 


this study did not report the re en 


sults of recording from any seg™ 
€ Important point for us to note is that 
acts involved were completely crossed. ne 
e that the GSR does in fact depend in cies 
f : we might expe stu 
directed to the question of the sisal cou pect some help from 1 


he 


Ses 1s completely crossed. In view of J 
: as to the causal import f secret” 

responses in the GSR, furth i ion a Ta determining 
considerable interest. ai wou 
Peripheral nervous mechanisms. As is often th 

to the peripheral nervous system, the picture: | 
Numerous investigations (e.g. 54, 66, 74, 77) ka 
surgical approach that the GSR is dependent onani theti® 
beta, ated conversely, that direct stimulation of th in pee opa 
ganglionic fibers involved will Produce a GSR, M, cran or Pr aivelfi 
the amplitude of the GSR is a direct function ol e aa a uct 
sympathetic stimulation and the number of post- _ cy of “eft 
intact (78). Moreover, the conduction rate in the pee homie fibers ara 
has been determined. The rate is an order of T ae ate i 


1e 
case, when we a 
S much more elen 
ave shown by dire 
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Nicely with the latent period, duration, and tetanization rate of the GSR 
66). Finally, the GSR can be obtained in all extremities even after 
mid-thoracic spinal transection in cats (61). (This latter type of prepa- 
ration, incidentally, might offer interesting possibilites for the study of 
Spinal conditioning—using the GSR as the CR.) Clearly, the sympa- 
etic chain and its post-ganglionic out-flow provide the final-common- 
Path for the GSR. 
of ti Studies suggest a surprising degree of autonomy on the part 
com € sympathetic chain. For example, the skin resistance elevation 
al monly observed after severing the peripheral motor nerve (7) is 
So observed jf the sympathetic-fiber action is done at the level of the 
Pre-ganglionic fibers involved—but is considerably less (74). Further, 
S 3s been Suggested (67) that the sympathetic ganglia may mediate 


R's in €pendently of the CNS. 


SUMMARY 
in With a 60-year history behind it, we still find the GSR being used 
Psychological research. In all respects, however, it has not lived up 


° what was originally expected of it. 
ph search workers have spent a lot of time trying to work Gut the 
Ysiological basis of the GSR. Throughout this work, three main kinds 
mis eas about the important physiological factor keep coming up: (1) 
W cular activity, (2) vascular activity and (3) sweat-gland activity. 
3 e fairly certain now that it is some aspect of sweat-gland 
to We still do not know precisely how the EER ee 
don aGSR. Actual sweating ‘aa ee de ha GSR, but the 
‘Sal change appears to occur before the s . , , 
te fleuro-anatomical pathways of the GSR have ome arta 
itapo “4 investigation. Wëican Se hye ana oa Workers 
al Post-ganglionic fibers are the final common path o 


he 
pa i „motor cortex (Brodmann 6). T. 
she teal pee ian grae more trouble. The tuber- 


ino ottical pat vs, however, h 
C Rereum cna a ei a role, but there is probably a ay pete 
t route in ‘ie, Ear aa Whether the api ante 
reg Crossed has not been settled. Eye toate for the GSR 
Onse” w u think that the á le d E 
€ Ken gre a studies point to a considerable degree of 


thetic-chain. 
my at the level of the spinal-cord and sympa 


activi 


Effe 
ren 
0; 


Woy 
Uton a 
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HOMOGENEITY OF VARIANCE AND THE LATIN 
SQUARE DESIGN! 


ALLEN L. EDWARDS 
The University of Washington 


I. INTRODUCTION 


The basic principles of the Latin square design are discussed if 
Fisher (4), Kendall (9), Goulden (6), Snedecor (10), and Tippett (11). 
Of major interest to psychologists, however, is the excellent discussio" 
of the applications of this design to psychological research published by 
Grant (6). 

In this paper we shall be concerned with the assumption of homo 


geneity of error variance in two Particular cases treated by Grant: (1) 
the replication of an experiment wi 


mentioned above, the total sum of Squares, based upon degrees of free” 
dom equal to one less than the to 

into a number of independent su 
fied number of degrees of freedo 
of freedom are additive, Each 


plus components which reflect dj 
tion means (experimental tre 
squares are assumed to estimate only variati 
sampling from populations with a comm. 
squares and degrees of freedom for the latter are rive 
at a single estimate of the common vari usually pooled to ar 


y are present, in popula” 


atments or conditions), Other mea’ 


A x < uares to i ig ve 
and the pooling is proper only if this assumption © paled is on af 
the hypothesis of homogeneity of variance is Provid Neues A te a)? 
With this brief discussion in mind, let ed by Bartlett 


oe en ns examine the data of Bliss anf 


1 I am indebted to Dr. David Grant for a critica} Teadin é 

2 Methods of calculating these sums of squares are delet this Paper, pe 
other references cited and will not be repeated here, ed by Grant (6) and t 

3 Other tests of the hypothesis are available al, 


Bartlett. These are discussed in Johnson (8), 
118 


SO, i s 
: 1n addition to that Proposed by 
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TABLE I 


Me. P) 
. PER CEN P 
Cent CALCIUM SECRETION oF Docs GIvEN Four DIFFERENT 
PREPARATIONS OF PARATHYROID EXTRACT 


Lärn ; 
ATIN SQUARES mane Days 
3 3/15 3/25 4/5 4/15 Sum 
1 & U 
U Uv s S 1 13.8 17.0 16.0 16.0 62.8 
& Su U 2 15.8 14.3 14.8 15.4 60.3 
Uu s S 3 15.0 14.5 14.0 15.0 58.5 
1 4 i47 15.4 14.8 14.0 589 
q Sum 59.3 61.2 59.6 60.4 240.5 
2 U s 
mune è 5 17.0 16.5 15.0 15.4 63.9 
= 3 ie a 6 isi 15.0 15.8 13.4 59.3 
© & wU, U. 7 15.0 14.0 14.6 15.6 59.2 
1 8 12.0 13.8 14.0 13.8 53.6 


s Sum 59.1 59.3 
2 U, Ss 
U S Ù “sg 9 14:6 isa "m40 14.8) 88. 
S S: U S 10 13.6 15.3 172 15.3 61.4 
A S «& 11 fac © 192804 14A RISO 57.6 
2 Us 12 15.8 15.0 15.2 15.8 61.8 
a Sum ssa 59.5. (60.8, 60:9 23% 6 
1 YU, 
uy > S 13 uo 138 * 10 Seo 
Se Se iS 14 ig.2 140 As:01MM OR 
So on 15 13.0 14:0". 14.07, 113: 0NA 
7 U Us 16 13.2 10:0» tf 22 e aG 5 
Sum gia. S788 meas 56.4 226.5 
S 
U U; Sz Us 17 14.2 14.1 15.0 14.4 57.7 
ay oN {rd amela AAO raa 
U, 2 S 18 13.0 
e S yy A PDOP Oe Aa 
i, eS 5 15s isO A a53 G 
a S Ù 20 15.2 16.2 : LS 
Sum 58.2 59-7 58.8 59.1 235.8 


ii: REPLICATION OF AN EXPERIMENT WITH A SERIES OF INDEPEND- 
RAWN LATIN SQUARES 


ENTLY 
h a problem in biological assay 


Blis d wit 

i S a ere concerne 

ia hich a R a ‘Us and Us, of an unknown preparation of parathy- 
o Osea ast snistered along with two doses, Sı and Sz, of a 


ciq 
extract were 2 
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standard preparation. 
different days, separate 
Measurements were ma l subiectis, 2 
of the dogs in response to the drugs. Using four dogs as J 
single 4X4 Latin squar: 

to days, the rows to d 
with the Latin square desi 


. S. 
of five independently drawn Latin a a 
The analysis of variance for the combined data of Table I, a s 


TABLE II 
ANALYSIS of VARIANCE oF THE Data or T, 


ABLE I 
ZAN F 
SOURCE or VARIATION D df aa 
Days (columns) .94 3 313 4.49 
Dogs (rows) 43.19 19 2.273 ie 
D vd $ 9.98 
rugs 15.15 3 5.050 
Error 27.31 54 -506 
Total 86.59 79 
the 
equal to 86.59 ang iS based upon 79 degrees of freedom. To SHON 
components of the error sum of squares, 27 31, based upon 54 deg n 
Ue an, let us consider the analysis of variance of the five — o 
ently drawn Latin Squares se 7 analysis 
variance of the first Lati eee a tn the a analy 
a 5 x n square is Summarized jn Table III. An 
SIS exactly like this may be made for eac 
en pooling the co 


; res 
h of the other Latin s1 or 
Wares and degrees of free 


rresponding sums of ş 
TABLE HI 
BREAKDOWN OF THE Suy F SQUARES A 


o 
ND DEGREES or FREEDOM 
FOR THE First Latin SQUARE OF TABLE I A 
Source OF VARIATION 


Sum op Squarns df 
Days (columns) 


8S (rows) 
Tugs 
Error 


+546 
2.832 


og 
Ey 
g 
w 
may 
a 
Bs 
Awww 
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gpa a sum of squares for days based upon 15 degrees of free- 
ar : mo = for dogs based upon 15 degrees of freedom, a 
a jake i ae- or drugs based upon 15 degrees of freedom, and a sum 
15 deere D based upon 30 degrees of freedom, making a total of 
a ad reedom. It will be found that the sum of these sums of 
S650. he ae equal the total sum of squares for the combined data, 
sn, Gee rie ference is equal to 7.69 and this sum of squares is based 
an ee 4 degrees of freedom and is associated with differ- 
D ac. g e five Latin squares. Thus, we have the analysis of the 

of the squares and degrees of freedom as shown in Table IV. 


TABLE IV 


PooLED SUMS OF SQUARES AND DEGREES OF FREEDOM FOR 
THE FIVE LATIN SQUARES OF TABLE I 


SOURCE OF VARIATION SUM OF SQUARES df 
Days (columns) 2.62 15 
Dogs (rows) 35.50 15 
Drugs 22.57 15 
Error 18.21 30 
Latin squares 7.69 4 

Total 86.59 79 


ie that the error sum of squares, 18.21, based upon 30 degrees of 
de om, is itself composed of five components, each based upon 6 
aoe of freedom, and that each of these yields a mean square which is 
= ee of experimental error. Thus, the assumption of homogeneity 
ion € error variance is involved, if they are to be pooled. Direct calcula- 
Lar these mean squares shows that they are equal to 527, Paar, 
, and ,102, respectively, for the five Latin squares. Applying Bart- 


on, we find that xê, as given in line 4 of Table V, is ama to a 
i d i is of borderline significance, u 
egrees of freedom.! This value !s 0 ements 


Since th b 
ex? i in li Table V tends to be $ ; 
e ne bation in line © À we may obtain a correction fac- 


a z n 
i it overestimates the “true” value, We, he “corrected” 
vali Suggested by Bartlett, and shown in line 2 om nop of freedom 
Ue of y? tc ot s fi 8.79. For 4 degr ni 
x’, is given in line 6, as equal to pothesis tenable.® There 1s 


187.779 and we may consider the null hy; : 
2 in the test of homogeneity of 


e for evaluating x a 
lance wi squares tested. a; 
Will be one less than the number of mest it instance? It would indi 


hat wo aa 2 mean in this 1 
uld a significant value of tyes i.e. that the error mean squares from the 


the 
ex) š, 
Perimental technique is not very Te 


4 
The degrees of freedom availabl 


Vari: 
cate that 
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TABLE V 


TEST OF HOMOGENEITY OF VARIANCE OF THE ERROR MEAN SQUARES 
FROM THE FIVE LATIN SQUARES OF TABLE I 


LATIN SuM oF af MEAN Loc MEAN 
SQUARES SQUARES SQUARE SQUARE 
I 3.160 6 527 1.72181 
Il 1.990 6 332 1.52114 
III 4.200 6 -700 1.84510 
IV 8.246 6 1.374 -13799 
Vv -614 6 102 1.00860 
Sum 18.210 30 3.035 2.23464 
2 .03 
oe +055 6070; log .6070 =1.78319 


5 
(2) (5)(1.78319) =2.91595 

(3) Diff. =2.91595 —3.23464 =.68131 

(4) x? = (2.3026) (6) (.68131) =9.41; df=4; P% =9.488 


(5) C 1.07 


6 
=14+——____ ~ 
+ O00 
(6) xeorrectea=9.41/1.07 =8.79; df=4; P.19=7.779 


freedom. 
We have not as yet arrived at the er 


upon 54 degrees of freedom as shown in Table II. It can be demon- 
strated, however, that the additional components are the two inter- 
actions: (1) Latin Squares Xdays and (2) Latin squares Xdrugs. For 
example, the sum of Squares for days, 2.62, based upon 15 degrees of 
freedom, can be analyzed into two components: (1) a sum of squares 
for days, .94, with 3 degrees of freedom and (2) a sum of squares for the 
interaction between Latin squares and days, 1.68, based upon 12 de- 
grees of freedom. Similarly, the sum of squares for drugs, 22.57 based 
upon 15 degrees of freedom, can be analyzed into two components: 
(1) a sum of squares for drugs, 15.15, with 3 degrees of freedom and (2) 


ror mean square of .506 based 


various replications of the experiment var 
chance or random sampling from a comm 


random sampling from a population or Populations with a common 


a : au variance, then we ob- 
viously have no basis for combining the separate values. 


cd 
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SS for the interaction between Latin squares and drugs, 
’ pon 12 degrees of freedom. 
X ga five Latin squares, if randomly drawn, constitute a random 
mple from the population of 4X4 Latin squares. With a reliable 
experimental technique there is no reason for believing that the inter- 
eS the Latin squares are anything more than estimates 
error also. Whether these two assumptions are tenable 
or not may be determined by testing the two interaction mean squares 
against the known estimate of error obtained from the Latin squares. 
Thus, for the Latin squares X drugs interaction, F=(7.42/12)/(18.21/ 
30) =1.02. Since an F of 2.84 is required for significance at the 2 per 
cent level and an F of 2.09 for significance at the 10 per cent level for 
12 and 30 degrees of freedom, the obtained value of 1.02 is not signifi- 
cant and the null hypothesis may be regarded as tenable.® 
The mean square for the Latin squares Xdays interaction is 1.68/12 
= 140 and this is smaller than the error mean square 18.21/30 = .607. The 
test of significance may be made by taking F=.607/.140=4.34 with 
30 degrees of freedom for the numerator and 12 for the denominator. 
The tabled values of F at the 2 per cent and 10 per cent levels of signifi- 
cance for 30 and 12 degrees of freedom are 3.70 and 2.46, respectively. 
Thus, the Latin squares Xdays mean square must be regarded as signifi- 
cantly smaller than the error mean square as obtained from the Latin 
squares. Since this interaction would ordinarily not be expected ee bg 
smaller than the error mean square, except by chance, this particular 


result may be regarded as one of those unusual cases that do sometimes 
happen b 7 

y chance. Bliss and Rose, 
of squares from 


ms of squares involving 


given by 


the five Latin squares with the two 1n 
the Latin squares to get 1 
of freedom associated with these 
The error mean square of their an 
Strictly speaking, the best common 
tained from the data is that based upon t 
from the separate Latin squares plus 


su 
alysis is th 


rror su t 
uares for the inter- 


iliti ociated with the 
® Since this is a two-tailed test of significance, aer as 
10) must bec? he Latin squares Xdays 


tabled values of F as given by Snedecor ( value of the 

_ In the absence of any real interaction, the average V square. In which case in any 
interaction may be expected to be that of the error Tae as ‘An interaction between 
Particular experiment it may of course, DE maller by € i soit to increase the average 
the Latin square and the day variable, if it existed, Id s! 


v i 
alue of this mean square over that of the error 
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interaction which is equal to 376.19 and is based upon 16 degrees of 
freedom and (2) a sum of squares for the pooled interactions of subjects 
X trials for the separate orders of presentation which is equal to 576.40 
and is based upon 80 degrees of freedom. This latter sum of squares can, 
in turn, be analyzed into five components: the subjects X trials interac- 
tions within each of the five sequences, each based upon 16 degrees of 
freedom. 

The trials Xsequences interaction sum of squares can also be further 
analyzed into two components: (1) a sum of squares for the screen size 
which is equal to 272.61 and is based upon 4 degrees of freedom and (2) 
a sum of squares for the residual error of the Latin square design which 


is equal to 103.58 and is based upon 12 degrees of freedom. The succes- 
sive breakdowns in this analysis are shown in Table VII. 


TABLE VII 
SUCCESSIVE BREAKDOWNS OF THE TOTAL Sum or SQUARES AND DEGREES 
OF FREEDOM FOR THE DATA oF TABLE VI 


SOURCE OF VARIATION 


SUM OF SQUARE MEAN 
2 i if SQUARE 
(1) Trials 42.21 42.21 
(2) Total between subjects 2,475.49 sa 
(2a) Order of presentation 60.69 
(2b) Between S's of same order a a Se 


2,414.80 2 
(3) Total subjects X trials 414.80 20 120.74 


Oo Oak 952.59 

a rder X trials 376.19 
(3aa) Screen size 
(3ab) Latin square error re o A 

(3b) Pooled S's same order X trials 576.40 i s 
(3ba) S's order I Xtrials 116 5 
(3bb) S's order II X trials ange 16 Tazi 
(3be) S's order III X trials ahi 16 10.735 
(3bd) S's order IV Xtrials oa 6 16 4.410 
(3be) S's order V X trials -64 16 6.165 


119.04 16 7.440 


(4) Total for experiment 3,470.29 3,470.29 3,470 


-29 124 


Let us test first for the homogeneity of varian 
squares involving interactions between subjects w 
presentation and trials. Bartlett's test i A 3 
Table VIII and we find that x is equal to 3.38 a; Varies in 
dom. This is not a significant value since P iss 


8 There is no need to apply the correction suggested by 


1 Bartlett t 
the correction will only tend to reduce the size of the obtai 


o this Vv: $ 
ned value, alue, since 
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TABLE VIII 
TEST or HOMOGENEITY OF VARIANCE OF THE INTERACTION MEAN SQUARES 
For SUBJECTS GIVEN THE SAME ORDER OF PRESENTATION AND TRIALS 
Source or VARIATION SuM OF df MEAN Loc MEAN 
SQUARES SQUARE SQUARE 
pe ae order I Xtrials 116.40 16 7.28 86213 
Pe order II Xtrials 171.76 16 10.74 1.03100 
ubjects order III X trials 70.56 16 4.41 64444 
Subjects oraer IV Xtrials 98.64 16 6.16 .78958 
Subjects order V X trials 119.04 16 7.44 .87157 
Sum 576.40 80 36.03 4.19872 
a) 282 _ 36.03 P 
5 ney log 7.21 =.85794 


(2) (5) (.85794) =4.28970 
z Dif. =4,28970 — 4.19872 =.09098 
) x= (2.3026) (16)(.09098) =3.35; df =4; P.o =9.488 


z these mean squares may be judged homogeneous, the sums of 
shy may be pooled along with the associated degrees of freedom to 
at a mean square of 7.20 based upon 80 degrees of freedom. 
th Now the mean square 7.20, based upon 80 degrees of freedom, under 
€ conditions of the experiment and in the absence of significant inter- 
actions between subjects with a given order of presentation and trials, 
should estimate the same quantity as the error mean square obtained 
from the Latin square design, 8.63. A test for the homogeneity of these 
two values is made by taking F=8.63/7.20= 1.20 with 12 and 80 degrees 
of freedom. By reference to the table of F we find that this is not a 
Significant value. Hence these two sums of squares and associated de- 
Brees of freedom may be pooled to arrive at the common estimate, 7.39, 
based upon 92 degrees of freedom. We thus arrive at the analysis shown 


in Table LX. 
one based upon the varia- 
i : j inter- j 
tion among independent randomly as d subjects (inter-subject 
Variation), tested under the sa sentation, and the second 
Airtaaiane re jects (intra-subject varia- 


based variati ithi b 
u n within the same subJec 
pon the vo apn repeated observations of the same sub- 


tion) ores 

è r, in other words, upon $ 
Jects.2 Thus, the mean square for orders of presentatio® ea pit 
against the error mean square 120.74, and the mean sq or size o 


° The analysis of variance applied to other experi 
Observations of the sam subjects is described by Edwards 


are indicated: 
signe! 


mental designs involving repeated 


(3). 
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TABLE IX 
ANALYSIS OF VARIANCE OF THE DATA OF TABLE VI 


Sum oF MEAN 
z 7 F 
SOURCE OF VARIATION Souanes df Souane 
Independent observations 
eo 
Order of presentation 60.69 4 15.17 ee 
Between S's of same order 2,414.80 20 120.74 
Total between subjects 2,475.49 24 
Correlated observations 
Screen size 272.61 4 68.15 9.22 
Trials 42.21 4 10.55 1.43 
Pooled error 679.98 9 7.39 


2 
Total within subjects 994.80 100 
Total for the experiment 3,470.29 124 
screen and for trials may be tested a 


Making these tests, we find that th 
variable in the experiment, 


gainst the error mean square 7.39. 
€ screen size is the only significant 


the error 
variances from the separate replications differ more than can be attrib- 
uted to random sampling from a common population contributing 
factor may be the presence of interactions j 


to subjects) may throw some light upon the nature of t 


: he in ion. 
It should be emphasized, however, that replication of an hat a 
with a series of independently drawn Latin Squares permj,. Permen 


its no separa- 
10 See the discussion by Grant (6). 


— es ee. 


| 
| 
| 
: 
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tion + as ‘ 
of POAR eee attributable to the various orders of presentation 
vith aaa — and differences among subjects presented 
a an thie same Latin square, on the other hand, it is possible 
Co A — variation into two components. One part will 
resanni af . variation attributable to the particular orders of 
erain experimental treatments and the other will measure 
the pars genre to randomly assigned subjects presented with 
Significance oe e mean square for the latter may be used to test the 
treatments Rg particular orders of presenting the experimental 
interactions i nis design also permits the calculation of the separate 
interaction i subjects Xtrials for each order of presentation. These 
Squares and ele aep i be tested for homogeneity and the sums of 
hypothesis z ne ao egrees of freedom may be pooled if the null 
the oa = n significant interactions among subjects tested under 
interactions re i trials, the pooled mean square based upon these 
error sum of « ould estimate the same quantity as that derived from the 
may he fade pons of the Latin square design. A test of homogeneity 
tenable, the 2 or these two mean squares and, if the null hypothesis is 
is tear se wo may be pooled to arrive at a common estimate of error. 
treatments o m may be used to test the significance of the experimental 
the Seniha r cell entries of the Latin square design and also to test 
ance of the column variable (days or trials). 
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A QUALIFICATION IN THE USE OF ANALYSIS OF 
VARIANCE 


WILSE B. WEBB anp VERNON W. LEMMON 
Washington University 


In problems involving more than two conditions (groups, variables, 
etc.) the increasing use of the analysis of variance in the consideration 
of such data has been apparent. That this statistical technique has 
become a typical method of analysis in the problems of psychology and 
education is evidenced by its inclusion in most of the recent statistics 
texts in this field (1, 3, 4,5, 6). Fora particular and common experimen- 
tal design in this area, however, the authors have noted that the tech- 
nique presents certain limitations. In fact, as will be noted, the use of 
this method of analysis may lead to fallacious conclusions. Most im- 
portantly, the texts, which must serve as 
not only have failed to note this limitatio 
foster this error. 


guides to the experimentalist, 
n but, in nearly every instance, 


A typical experimental design in psychological research involves the 


effect of levels within an ordered continuum of events on some be- 
havior. Examples are numerous: levels 


some magnitude of stimulus intensit: 
size of print and reading proficienc 
variables, etc. These typical 
does the ordered (independent) variable have some effect on the response 
(dependent) variable. In executi 


of drive on learning or response: 
y as it affects learning or response: 
Y; age of subject and various behavior 


the F (the ratio of the metho 
from these two variances is significant th 
sions concerning the operation of a real effe 
able. If, however, the F is insignificant the experimenter Judes 
that no relationship exists and no further analysis is perin “ie 

It is not surprising that the procedure cited above sh a aiie 
typical one. The experimenter, keen on his experiment but : on 
his statistics, will seek the nearest statistical text available sys e 
so he will find the following statements. e ee 


After and only after it has been found that the overall F is Significant, can on? 
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safely use the t technique to test the significance of the difference between any two 
of the group means (6).! 

If F is not significant there is no point in going further as no mean difference 
can be significant. But if F is significant we may proceed to calculate C. R.'s 
for the differences between the column means (3). 

" The answer is that the F-test tells us whether it is worthwhile to test the in- 
‘pe differences at all. If the F-test had not been proven significant, we would 
Pi v nown al once that all observed differences in methods means could be due 
Pe nance alone. In that case it would not only have been unnecessary but decidedly 
f i to apply the t-test to individual differences. [A footnote is appended as 

ollows:] This is particularly true if all of the methods are qualitatively similar, 
if the experiment was not designed for any special comparison of those of 

e methods. An exception to this rule may be defended, however, if one of the 
ue exhibited marked qualitative differences from all of the others. [Here 
oe is given of four similar procedures in contrast to a dissimilar pro- 
ms ure. The F for the five procedures was short of significance but the t-test 
a used to compare the obviously different procedure with the group mean of 
the other four procedures.] This procedure was legitimate in this case because 
B special comparison was suggested by the qualitative characteristics of the 

ethods and not just by the inspection of the final means. Had all five methods 
i qualitatively similar, however, it would not have been legitimate to select 
Ae merta with the highest (or lowest) criterion mean for special comparison 
i = or with a combination of the others. Design of Experiments, page 65 

What if the value of F which is obtained fails to be significant? May we then 
Use the ¢-test to test the difference between the pairs of means? [An example is 
then given of choosing the highest and lowest mean in a group of ten and receiv- 
ing a significant żin the face of an insignificant F and the question is posed as 


whether the F test and the ¢ test are inconsistent.] When we examine the hy- 


Pothesis tested by the ¢ test we see the fallacy involved in this comparison. The 


hypothesis tested by ż is that the two sample means have been drawn at ran- 
om from the same population. We have selected the largest and the smallest 


Or comparison (1). 

This author then cites Fisher's warning that comparisons suggested 
after data are in are open to suspicion, and proposes under these cir- 
cumstances that a higher level of probability be required. He concludes 
With a quotation from Fisher that such #’s are to be used only as sugges- 
tions for further experimentation, in which they can be deliberately 


aes d find 
In Fisher’s text, referred to by Lindquist and by Bayar S We ney 
riment fail to satisfy the test of 


. Tf the yields of the different varieties in the eam r allah fot Lea ae 


Sign; 4 ; 
tEnificance they will not often need to be considere: ee oi ated im: EELT 


s - 9 ll differen Nae, 
ha dia il rampanti sith ape a = popes area, and this is the 


ment are d ‘ations in the fertilit rea, 
. ue to variations in the fertility : icant 
Simplest interpretation to put upon the results. If, however, 2 Sig 


yriters. 
1 Italics in the following quotes are those of the present writer 
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z has been obtained the null hypothesis has been falsified, and may therefore 
be set aside. 


When the z test does not demonstra 
tion should be used before claimin 
parisons, which the experiment w 


te significant differentiation, much cau- 
g significance for special comparisons. Com- 
as designed to make, may, of course, be made 
without hesitation. It is comparisons suggested subsequently, by a scrutiny 
of the results themselves, that are open to suspicion; for if the variants are nu- 
merous, a comparison of the highest with the lowest observed value, picked out 
from the results, will often appear to be significant, even from undifferentiated 
material. Properly, such unforeseen effects should be regarded only as sugges- 
tions for future experimentation, in which they can be deliberately tested (2). 


Finally, the reader w 
the other in Guilford’s 


or at least, statistically rusty, 
clude from an insignificant F 


cumstances. To quote Fisher, “ 
designed to make, may, of co 
Even here the unequivocal statement is bound, under circumstances, 
by cautions and we are not certain that the circumstances cited below 
were considered. It is the contention of the authors that. in the cases 
cited below, which constitute i Proportion of ps chological 
research, the F-test and the t-test do lead to incompatible results 
as a function of the experimental design itself, and most importantly» 
regardless of the caution of the experimenter he will find circamstate 
where “true” differences found by one method will result in “chance” 
difference indications by the other Where such circum = = exist 
it may be suggested that other methods are more appro i i 
Several hypothetical cases will now be investigated. The tation 
used will be that given by Lindquist (5): =the number f ao an 
n=the number of cases per group. i aie 


Case I. Assume two groups, A and B, with Aika 
variances, which are related to some other variable 
function. We will make the further assumption tha 
B are just significantly different at the 5% level a: 


ases each and equal 
X by a straight line 
t the means of A and 
S shown by the ¢ test- 


—_— 
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Fo = 

af ee D =2X10=20 degrees of freedom, this would imply a ż¢ value 

ode SE there are only two groups, the F value for 5% significance 

r-i={ yf fs , or 4.35. This may be checked from the F table, using 

r(n—1) a" or the numerator (or between groups variance), and 
df for the denominator (or within groups variance). This 


CASE I 


-----5 aco ~---- GM. 


CASE M 


CASE H 


CASE IV CASE V 


TEST LEAD TO CONFLICTING 


ST AND THE t- 
G VARIABLES 


F; 
IG. 1, ILLUSTRATIONS IN WHICH THE F-TE 
RELATIONSHIPS AMON! 


ESTIMATES OF THE SIGNIFICANCE OF 


is the basic case, for which the ¢ and F values are just significant. It 
is illustrated schematically in Fig. 1, the dotted horizontal line repre- 
senting the grand mean of the two groups. 
z Case II. Groups A and B are retained, 

investigate the value of the function for a va 


but a third group, C, is used 
lue of the X variable 


- —~ 
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half-way between the values corresponding to A and B. This group 
is assumed to have the same number of cases, and the same variance, 
as A or B. Since the function is assumed to be rectilinear the mean © 
C would lie on the grand mean of all three groups. 

The ¢ value of the difference between the means of A and B would 
not be changed in any way by the addition of group C. However 
if we should investigate the differences between all three means by the 
F test, we would get a value differing from that of Case I. The within 
groups sum of squares would be increased by 50%, as compared with 
Case I, but the df for this variance would also be increased by 50% 50 
the denominator of the F ratio would not be changed. The betwee? 
groups sum of squares would not be contributed to by group C, sincè 
its mean coincides with the grand mean, but the df would be increased 
from 1 to 2. Thus the numerator of the F ratio, and consequently the 
ratio itself, would be half the value for Case I, i.e. it would now be 2.175: 
The F ratio required for significance is given by the table (for df 2 and 
3) as 3.32. This case shows a non-significant F for all three grouPS 
together, but a significant ¢ for the difference between A and B. The 
authorities previously cited indicate that the £ test ought not be tried 
when the F test is not significant, since under such circumstances # 
significant £ might be due to an unusually large chance difference. 
However, in Case II points A and B differ mainly because they are On 
the straight line function; their difference is no more due to chance than 
it was in Case I, in which the use of the ¢ test would not have been ques- 
tioned. Itis not likely that the investigation of an additional point in 
the middle of the line would lessen the signifi ditiona Be “a 
between the two end points. smiicatice of the divers 

Case III. Groups A and B are taken as before, but are ed to be 
related to variable X by a sort of reversed “S” che ar assum ae 
a nearly horizontal center portion, as shown į rve with Geen eros 

z , » as shown in Fig. 1. Similar group’ 
C and D are taken on this center portion df K unar (Be it 
their means are assumed to coincide sith the ts mn se of 
the within groups variance would be the same as f ot The valu e 
df would now be 40. The between groups sum s ase I, although Š 
changed, but the df by which it is divided A ae would not 
ratio would therefore be 1.45, or one third the val now be 3. The 
required for significance with df 3 and 40 is 2 oe ee Case I. Thei 
further from significance than in the previous a hus the F is a : 
for group means A and B remains unchanged Se, while the ¢ va ng 
used for Case II apply here. ` e€ same argument 

Case IV. The same four groups of Case II M 
tional relationship to X is assumed to be eee but the fu” 
with nearly horizontal ends and a steep center porti by an “S” curva 
D are taken very near the ends of the curve, and on. Groups C at 


$ assu s 
equal to those of A and B respectively (see Fig. 1), Te e m 
ithin gr 
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variance is unchanged, with df=40. Groups C and D would in this 
case contribute to the between groups sum of squares, which would be 
doubled, while the df would be 3. Thus the F ratio would be 2.90, while 
the F required for significance would be 2.84, as in Case III. Here 
both F, and the ¢ value for A and B, would be significant. The change 
in F from Case III is due to the difference in the type of functional rela- 
tionship to X, and to the position of the points chosen for investigation 
between points A and B. 

Case V. This results from a rearrangement of the points of Case IV. 
The curve of the function is humped, with A and B being at the lower 
ends, and both having the mean formerly assigned to A. C and D, near 
the top of the curve, both have the mean formerly assigned to B. In 
this case the F ratio would be the same as for case IV, and therefore 
Significant, but the ¢ value for the difference between A and B would not 
be significant, since A and B now have no difference between their 
means. Yet even this lack of difference should not be called insignificant, 
since A and B are points on the curve of a definite function. 

_ The five cases examined above show that both significant and non- 
significant ¢ values can occur in conjunction with either significant or 
non-significant F ratios. In each case the location of the various means 
Was not a matter of chance, but was due to a functional relationship to 
Some other variable. Thus the various differences possessed a certain 
kind of significance, in spite of the erratic behavior of the ¢ and F ratios. 
The latter were shown to depend largely on the shape of the curve of 
the function, and on the number and location of the points on the curve 
which were chosen for investigation. . 

It is suggested that in cases of functional relationship, the usual 
strictures on the use of the ¢ and F tests do not apply. In fact, in such 
cases it is doubtful whether either of these tests yields the kind of infor- 
mation about significance which is needed. It would probably be more 


appropriate to test for the significance of regression or trend. 


SUMMARY 

and common experimental designs 
analysis of variance may lead to 
ultant relations obtained. These 


_ The authors have noted in specific 
in psychological problems that the 


© esults incompatible with the true res , : 
are instances of the effect of ordered independent variables upon the 


dependent variable where a specific functional relation results. In such 
instances significant ¿s may be overlooked because of insignificant F 
ratios and insignificant ¢’s may be considered significant on the basis of 
Significant F’s. It was further noted that frequently the resultant error 
Was explicitly or implicitly condoned by standard statistic texts 1n 
Psychology. 
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A SURVEY OF AUDIO-VISUAL AIDS FOR TEACHING OF 
CLINICAL PSYCHOLOGY? 


ELIAS KATZ 
U. S. Naval Disciplinary Barracks, San Pedro, California 


The objectives of this study were (1) to determine the present use of 
audio-visual aids (motion pictures, recordings, slides, etc.) in teaching of 
clinical psychology, and (2) to elicit suggestions as to needed audio- 
visual aids for teaching of clinical psychology. 

A questionnaire to obtain these data was sent in January and Febru- 
ary 1949 to the 43 universities offering approved graduate training in 
clinical psychology, as listed in the report of the Committee of Training 
in = Psychology of the American Psychological Association (4, 
P. š 

A total of 50 replies was received from instructors in 30 universities. 
In most instances, these replies represented the actual questionnaires 
returned by individual instructors. In three instances, however, a 
representative of the psychology department wrote a letter presenting 
the combined responses of the individuals involved. 

It must be stressed that this survey does not claim to sample ade- 
quately the entire group of instructors of clinical psychology in the uni- 
versities accredited by the Committee on Training in Clinical Psycholo- 
gy at the time that this questionnaire was issued. 


AUDIO-VISUAL Arps UsEp IN TEACHING OF CLINICAL PSYCHOLOGY 


some 14 indicated that they had used no 
audio-visual aids (motion pictures, recordings, slides, etc.) in teaching 
Courses in clinical psychology- Of those who had made such use, answers 


i i tion pictures and 
me i appreciable lists of motio 
aare nce ei the response consisted of a com- 


Other material instance 
s used. In one instane®, urce for the 
Prehensive listing of audio-visual aids (2) used as 2 50 


teaching of clinical psychology at that gee pictures, slides, 
The audio-visual aids reported used were mM 


ilent or sound film 
charts and recordings. No reference was made to sile: 
Strips, 


Among the 50 responses, 


“Rorschach slides,” “TAT 


tee on Teaching of 
American Psycho- 
ructors of clinical 


re 
Among the lantern slides reported used we 


i it 
der the direction of the Comm 


poi study was conducted un cal and Abnormal Psychology, 


linical Ps Eai wos * 
` ychology, Division of Clini Š to the inst 5 
logical Association. Grateful acknowledgment 15 made xpressed herein 


E oa 

. aire, The opinions 3 
Psychology who submitted answers to the question Department, nor of the American 
are the writer’s, and do not represent those of the Navy 


Sychological Association. 137 
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i i i i i zchosis, 
slides,” slides showing “diagrams of the mechanisms of neurosis, psychosis, 


socialization,” “Mental Deficiency,” and “Slides of my own data, MMPI’s, 
Rorschach, Bender-Gestalt, etc.” 


Among the charts used were 
working populations,” and a 
Par 
gence testing. ae x 
Recordings were reported used for Rorschach training, for speech correction 
work, and for training in interviewing and counseling. 


The motion pictures reported used in teaching courses in clinical psychology 
have been listed alphabetically in the Appendix. 


charts showing “occupations, distribution of 
“large scattergram chart for diagnostic intelli- 


In the questionnaire, it was requested that the courses in which the 
audio-visual aid was used be indicated. In the first column of Table I, 
motion pictures used have been roughly grouped according to courses 
in the curriculum proposed by the Committee on Training in Clinical 
Psychology (4). This classification is admittedly gross, since it was not 


TABLE I 
MOTION PICTURES USED AND Aupio-VısuaL Arps NEEDED py 50 INSTRUCTORS OF 
CLINICAL PSYCHOLOGY 1N 30 UNIVERSITIES ACCREDITED BY THE COMMITTEE ON TRAIN- 
ING IN CLINICAL PsycHotocy (JANUARY AND FEBRUARY 1949), 
CLASSIFIED By TYPES oF Courses 


Motion Pictures Usep Aupio-VisuaL AIDS NEEDED 


General, Physiolo 


“An Introduction to C 
(1) 


gical, Comparative Psychology 


linical Neurology” “A film showing the nature of science and 


the nature of psychology as science.” 
“Functions of autonomic nervous system, 
and physiological effects,” 
Developmental Psychology, 
“Child Development Series” (1) 
“Conflict Situations in Childhood” (1) 


“Meeting the Emotional Needs of Child- 
hood” (1) 


“This Is Robert” (1) 
“You and Your Child” (1) 
“Emotional Health” (1) 
“Shades of Gray” (1) 


Individual Differences 


Experimental Dynamic Psychology 
“Dynamics of an Experimental Neuro- 
sis” (2) 


(Continued on next page) 
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TABLE I—(continued) 


Motion Pictures Usep 


AUDIO-VISUAL AIDS NEEDED 


Psychopathology 


Behavior in Hypnotic Regression” (1) 

“Convulsive and Allied Conditions” (1) 
Dynamics of an Experimental Neuro- 
sis” (1) 

\'Psychoneuroses” (1) 

Electroshock Therapy in Ambulatory 

f Practice” (1) 

“The Feeling of Rejection” (2) 

‘The Feeling of Hostility” (1) 
Let There Be Light” (1) 

“Mental Defectives” (1) 

“Psychiatry in Action” (4) 

Symptoms in Schizophrenia” (2) 
Treatment of Mental Disorders” (1) 


Observational 


Exper imentally Produced Neurotic Be- 
: havior in Rats” 
“Grief” (1) 


“Depiction of various behavior disorders.” 
(7) 

“Etiology of psychotic behavior.” 

“Carried-over aggressive resentments, 
based on case material.” 

“Mental mechanisms: repression and ag- 
gression.” 

“Etiology of anti-social behavior.” 

“Neurosis in alcoholics.” 

“Etiology of neurotic behavior.” 


Techniques 


“Different kinds of qualitative vs. quanti- 
tative responses to test situations.” 

“Children of very young age (i.e., difficult 
to obtain ‘in the flesh’) in a variety of 
behavior.” 

“Such as S.G. Estes’ study, to aid in 
teaching the clinical ‘pick up’ of mini- 
mal cues from posture, gait, faces, ex- 
pressive movements.” 


Survey of Clinical Psychology 


“alloons: Aggressive and Destructive 
ames” (1) 


a of the Sick and Injured: The N.P. 
wPatient” (1) 
ua? Feeling of Rejection” 

ntroduction to Clinical Neurology” 


co 
Paranoid State and Deterioration Fol- 
ü owing Head Injury” (1) 
oe of Gray" (1) 
“T Mptoms in Schizophrenia” (1) 
Is Ig Robert” (1) 


Methods of Case Study, Case A 


Psychological Implications of Behavior 
uring the Clinical Visit” (1) 


“Demonstration of clinical techniques, di- 
agnostic and therapeutic.” (1) 


nalysis, T nterviewing 


è n 2) 
tow techniques.” (2) 
erg y and interviewing tech 
4 1! 
“Case 5 


niques.” 
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TABLE I—(continued) 


Motion PICTURES Usep AUDIO-VISUAL AIDS NEEDED 


Verbal Intelligence” Tests 


“Aptitudes and Occupations” (1) “Administrative technique of Wechsler- 
“The Feebleminded” (1) Bellevue.” n 
“Interpretation of Wechsler-Bellevue. 
“Administrative techniques of Revised 
Stanford-Binet.” 
“Interpretation of Revised Stanford- 
Binet.” 
“Merrill-Palmer test administration.” 
“Infant Scales.” 
“A pre-school performance test.” 


Motor Tests 
“Motor Disorders in Nervous Diseases” 


(1) 
Clinical Tests of Psychological Deficit, A phasia, Conceptualization 


“Various types of mental defectives.” 


(2) 


Projective Tests 


“Balloons: Aggressive and Destructive “Rorschach techniques and interpreta- 
Games” (3) tion.” 


“Clinical Psychology and Hypnosis” (1) “TAT administration and interpretation.” 


“Frustration Play Techniques” (1) “Bender-Gestalt administration and inter- 
‘This Is Robert” (1) pretation? 


“Organic patients on Goldstein-Scheerer 
Sorting and other tests.” 
Therapeutic Theory and Methods 
“Orienting the stu 
the clinic, 
tion, illus 
guiding i 


dent to the service of 
and demonstrating the opera- 
trating professional principles 
nterpersonal relations.” 


Remedial Aspects of Special Disabilities 


“Films on Occupational Therapy.” 
Techniques of Guidance and Counseling 


“The Feeling of Rejection” (1) “Vocational Counseling,” 
iNarcosynthesis” (1) 'Non-directive adjustment counseling.” 
« a ¥ 
Demonstration of Various counseling 
techniques.” $ 


a S a a a ae By 


On O 


AUDIO-VISUAL AIDS FOR TEACHING CLINICAL PSYCHOLOGY 141 
TABLE I—(continued) 


Motion PICTURES USED 


AUDIO-VISUAL AIDS NEEDED 


Personality Therapy 


T of an Experimental Neurosis” 
“The Feeling of Hostility” (1) 

The Feeling of Rejection” (1) 
‘‘Narcosynthesis” (1) 

Psychiatry in Action” (1) 

Treatment of Mental Disorders” (1) 


“Shock therapies.” 

“Standard psychoanalysis.” 

“Better films on hypnosis.” 

“Well handled therapeutic interviews of 
all kinds for use in teaching psycho- 
therapy.” 

“Play Therapy sessions.” 

“Some skillfully done shots of successive 
therapeutic interviews for fairly simple 
problems by therapists using different 
approaches.” 

“Neurosis: background factors and treat- 
ment steps, based on case material.” 


Group Therapy 


“Group Therapy” (3) 
“Psychodrama” (2) 


Research in Dynamic Psychology 


“Procedures in experimental studies of 
learning, perception, emotion, reasoning, 
etc., in various classes of psychiatric and 
feeble-minded persons, with special at- 
tention to details of performance.” 


Introduction to Clinical Medicine 


Clinical Psychology and Hypnosis” (1) 


Dynamics of an Experimental Neurosis” 


some Examples of Hypnotic Behavior” 


Influence of Culture on Pers: 


“Prefrontal lobotomy in the treatment of 
mental disorders.” 

“Treatment of mental disorders.” 

“Methodology of clinical neurological ex- 
aminations, gross neurological signs and 


their significance.” 


onality 


“Typical socialization procedures used in 
a primitive society, on the order of the 
Bateson-Mead photographs of Balinese.”’ 


ame name taught at differ- 


Possible to determine whether courses of thes caus! 
the Committees proposed 


ent universities were equivalent, 


Courses were equivalent to those being 
ings indicated some tendencies which m 


or whether 


offered. Nevertheless, the find- 
ay be of interest. 
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AUDIO-VISUAL AIDS NEEDED 


Among the 50 responses, 11 instructors stated that they felt no need 
for any audio-visual aids in their teaching. Six of these 11 were among 
the 14 who had not previously used audio-visual aids in their work. 

The responses of those who expressed needs for audio-visual aids 
in their teaching of clinical psychology have been presented in the second 
column of Table I, again grouped according to courses in the curriculum 
proposed by the Committee on Training in Clinical Psychology (4). 


SUMMARY 


A questionnaire to determine present use of and needs for audio- 


visual aids was sent in January and Feburary, 1949 to 43 universities 
offering graduate training in clinical psychology. Fifty replies were 
received from 30 universities. It was not felt that this wasan adequate 
sampling of this population. The findings would therefore appear to be 
suggestive, rather than conclusive, 

It was found that some use has been made of charts, lantern slides, 
recordings, and especially motion pictures. Some 35 motion pictures, 
both silent and sound, were reported used in courses in clinical psychol- 
ogy. Generally speaking, films have been used most frequently in 


logy, projective tests, personality 
al medicine, 


udio-visual aids to be used in courses 


rect : techniques, verbal intelligence tests, 
projective teste, guidance and counseling, and personality therapy. 
On the basis of the above study, the following suggestions are made? 
1. Information as to available audio-visual aids and thei i Il 
. i : y eir sources might we 
be furnished to instructors in courses in clinical h 3 
be used when and if desired. Psychology, so that the aids may 


2. Evaluation of the effectiveness of available audio-visua] aids in this field 
is greatly needed. This could be done in various ways: by individuals, by com- 
mittees, by a central agency. i 

3. Needs of teachers of clinical psychology could befark p This 
might lead to revision of available films, as well as to piikingtiae che es 
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APPENDIX 


F 
ILMS USED BY Instructors OF CLINICAL PSYCHOLOGY IN UNIVERSITIES ACCREDITED 


BY THE Bis 
1949). COMMITTEE ON TRAINING IN CLINICAL PSYCHOLOGY (JANUARY AND FEBRUARY 


Ee Occupations. Coronet Films, Coronet Magazine, Chicago, Ill. 16 mm— 
scholar = W, 20 min. Aptitude testing: mechanical, social, clerical, musical, artistic, 
Belom 2. including practical applications. she ose 
York : Aggressive and Destructive Games. New York University Film Library, New 
ork 3, New York. 16 mm—sound, B&W, 20 min. Demonstration of a projective 
et ba studying aggression in young children. 
ie ue Hypnotic Regression. Psychological Cinema Register, State College, Pa. 
Car nm—silent, B&W, 18 min. Behavior of a subject under hypnotic suggestion. 
€ of the Sick and Injured by Hospital Corpsmen: The Neuropsychiatric Patient. De- 
partment of the Navy, Washington 25; D: C., 16 mm—sound, B&W, 10 min. Care of 
Ch an neuropsychiatric patients. 
a Development Series (16 films in series). Encycl 
Wacker Drive, Chicago 6, Ill. Each film: 16 mm 
films by Dr. Arnold Gesell, Yale University, demonstrating patt 
ment, 
Clinical Psychology and Hypnosis. Psychologica 
16 mm—silent, color, 15 min. A subject tested with Rorsch: 
C Bellevue, etc.; hypnotic state and suggestion. 
ee Situations in Childhood. University of i cae 
, 15 min. in's method of studying behavior: , 
onvulsive and eat aston, New York University F. ilm Library, New York 3, 
New York, 16 mm—silent, B&W, 11 min. Demonstration of comers f 
Ynamics of an Experimental Neurosis: Its Development and TE a z llevi- 
ation, Parts I, II,III,IV. Psychological Cinema Register, State “o ee A mee 
silent, B&W, I—20 min.; II—16 min.; I11—19 min.; IV—20 min. eve opment o 
experimental neurosis in cats, and therapeutic measures. 
Electroshock Therapy in Ambulatory Practice. 


lopedia Britannica Films, Inc., 20 N. 


—sound, B&W, 10 min. A series of 
erns of child develop- 


1 Cinema Register, State College, Pa. 
ach, TAT, Wechsler- 


a, lowa City, Ia. 16 mm-—-silent, 


Rutgers University Film Library, New 
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Brunswick, N. J. 16 mm—silent, color, 14 min. Indications, counter-indications and 
effects of electroschock therapy with ambulatory patients. 

Emotional Health. McGraw-Hill Text Films, 330 W. 42 St., New York, N. Y. 16 mm— 
sound, B&W, 21 min. A college freshman undergoes psychiatric treatment for an 
emotional upset causing bodily symptoms. 

Epidemic Encephalitis. New York University Film Library, New York 3, N.Y. 16 mm— 
silent, B&W, 18 min. Diagnostic and longitudinal studies of sequelae of epidemic 
encephalitis. 

Experimentally Produced Neurotic Behavior in the Rat. Psychological Cinema Register, 
State College, Pa. 16 mm—silent, B&W, 25 min. 
symptoms under experimental conditions. 

The Feeble Minded. Psychological Cinema Register, State College, Pa. 16 mm—sound, 
B&W, 41 min. Diagnosis, classification, training of mental defectives, 

Feeling of Hostility. National Film Board of Canada, Ottawa, Canada. 16 mm—sound, 
B&W, 31 min. Adjustment difficulties of a young woman who has achieved some 
measure of academic and professional success. 

Feeling of Rejection. National Film Board of Canada, Ottawa, Canada. 16 mm—sound, 
B&W, 23 min. Adjustment difficulties of 23-year- 
psychiatric procedures for their handling. 

Finger Painting: Children's Use of Plastic Material. 
New York 3, N. Y. 16 mm-—-silent, color, 20 mii 
finger painting. 

Frustration tes ee Part Blocking Games. New York University Film Library, 
New Yor! ı N. Y. Different reactions of children in play-test situations involving 
conflict and frustration. 16 mm—sound, B&W, 21 min. 

Frustration a oy gs Part II—Frustration and Hostility Games. New York 
University Film Library, New York 3, N.Y. 16 mm—sound, B&W, 20 min. Toys 
used to indicate degrees of frustration and release of hostility. f 


Grief. New York University Film Library, New York 3 r. 

Rene Spitz. ork 3, N. Y. 16 mm. Prepared by D. 

An Introduction to Clinical Neurology, Parts I, II, ITI, Iv. Psychological Cinema Regis- 
ter, State College, Pa. 16 mm—silent, B&W, I—19 min.; II—20 min.: III —17 min.; 
IV—17 min. ; Neurological tests, behavior disorders, functional dis nden 

Let There Be Light. Office of the Surgeon General, De ea 
D.C. 16 mm—sound, B&W, 60 min, Methods of 

Meeting the Emotional Needs of Childhood. N; 
York 3, N. Y. 16 mm—sound, B&W, 30 
independence and security. 

Mental Defectives: Glandular Types, Mongolian and Cret 
gers University, New Brunswick, Naje-i6 mm—silent, color, 32 m; 

Narcosynthesis. Psychological Cinema Register, State College ne ilent 
B&W, 22 min. Four cases of narcosynthesis, Sas 10) mm silent 

+ Paranoid State and Deterioration Following Head Injury. Psycholog; 4 
State College, Pa. 16mm—sound, B&W, 11 min, Interview with gon Register, 
with paranoid state following head injury 10 years before. pearoldipar 

p i ion. British Information Service (British 

Psychiatry in Action. British n tic ritish Consulate į m 

i6 mm—sound, B&W, 60 min. British hospital for rapid rehabilitat large aa 
' roses, both military and civilian. ton of war ne! 


Psychological Implications of Behavior During the Clinical Visit. 


Rats develop various “neurotic 


old unmarried woman, and some 


New York University Film Library, 
n. Differences among 9 children in 


in. Rutgers Film Library, Rut- 


New York University 
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Film Library, New York 3, N. Y. 16 mm—silent, B&W, 22 min. Individual differ- 
ences at birth; contrasting maternal attitudes during nursing. A 

Psychoneurosis. New York University Film Library, New York 3, N. Y. 16 mm—silent, 
B&W, 16 min. Differential diagnosis of psychogenic and organic disease syndromes. 

Shades of Gray. Office of the Surgeon General, Dept. of the Army, Washington 25, D. Cc. 
16 mm—sound, B&W, 60 min. The neuropsychiatric problem in the Army. 

Some Examples of Hypnotic Behavior. Psychological Cinema Register, State College, Pa. 
16 mm-—-silent, B&W, 11 min. Demonstration of hypnotic behavior reactions. 

Symptoms of Schizophrenia. Psychological Cinema Register, State College, Pa. 16 mm— 
silent, B&W, 18 min. Examples of symptoms in schizophrenia found in psychiatric 
wards of hospitals. ¥ 

This Is Robert: A Study of Personality Growth in a Pre-School Child. New York Uni- 
versity Film Library, New York 3, N. Y. 16 mm—sound, B&W, 75 min. A child at 
several age levels, demonstrating adjustment processes. 

Treatment of Mental Disorders. Psychological Cinema Register, State College, Pa. 16 
mm-—silent, B&W, 20 min. k 

You and Your Child. U. S. Dept. of Agriculture, Washington, D. C. 16 mm—silent, 
B&W, 25 min. Aidsin raising children in rural areas. 


A NOTE ON LONDON’'S HISTORICAL SURVEY OF 
PSYCHOLOGY IN THE SOVIET UNION! 


GREGORY RAZRAN 
Queens College? 


For some 15 years some of the writer’s colleagues have been urging 
him to write a book, a monograph, or at least a comprehensive Bulletin 
review of psychology in the Soviet Union. Somehow, the writer man- 
aged not to do so. Time and competing interests are some reasons for 
the failure. But an important consideration in the writer’s mind has 
always been the difficulty of an objective appraisal of Soviet psychology 
and the necessity of becoming involved therewith in complex extra- 
empirical philosophies, criteria, and Weltanschauungen. Furthermore, 
the “First Principles” of contemporary Soviet psychology are so non- 
specific—really quite prior to and independent of any particular subject 
matter, and differing but little from Art to Zoology—that the writer 
has felt that any extensive treatment would duplicate much of what 
professional Soviet and Marxian theoreticians—and some non-Marxian 
philosophers, historians, and economists—have been doing for years. 
This of course does not mean that such a task should not have been 
undertaken, and London's efforts should be very much welcome. Yet 


his well-written article strengthens the writer's view of the difficulty 
with regard to objectivity and specificity. 
Another difficulty under w 


hich London apparently labored is his 
inadequate access to original 


Russian publications, 

1. A great deal of his discussio 
General Principles of Psychology a 
These two texts are quite im 
substitutes for original reports and articles. 


such Encyclopedia articles. Several 
of the original contributions of these 


Luria is Russian. True, Luria published 


considerably in foreign languages; still, his Russian repertoire surpasses his non- 


Russian one. 


1Lonpon, I. L. A historical survey of 
Bull., 1949, 46, 241-277. i 

2 Prepared while the writer was a Fellow of the John Simon Guggenheim dragt 
Foundation. 
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psychology in the Soviet Union. Psychol. 
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ae eos = 25 references to articles in Soviet psychological periodicals, 12 
= eee Pedagogika [Soviet Pedagogy]. Sovietskaya Pedagogika 
its a oe ication in 1937 and it devotes only a comparatively small portion of 
ieee a psychology. More than a dozen periodicals wholly psychological in 

re have appeared and reappeared in the Soviet Union in the last 30 years.? 


ME ea er ee writer would like to note two:a school 
Beltov ai ste ool is that of Beritov and his many followers. 
logical of aa S ap yi = most critical, most informed, and most psycho- 
sided z a p hysiologists. The bulk and quality of his and his 
Poikaa oa anid interpretations in neurphysiology, individual 
by ait d és exes, and pattern and motor learning are outstanding 
fice 1s ere s. And lest the writer be considered biased, he would 
Learning Pr among tirer things, to E.B. Holt’s Animal Drive and the 
the very hi tt in which Beritov 1s quoted more than Pavlov, and to 
emey x h regard of Beritov’s work which K. S. Lashley expressed to 
did not he? a conversation a few years ago. The book that regretfully 
Womsion a the survey is Bekhterev's Psychology, Reflexology, and 
documents part from its intrinsic value, the book is a truly human 
Eiet i : von Bechterev, world-renowned neurologist and psychia- 
nny eral and constantly in trouble with the Tzar, pleading-proving 
swap of naiveté and casuistry that reflexology zs and psychology 
endo arxian. Quite a variety of associated reflexes, exogenous and 
e seem to have participated in the performance. . 
And esides omissions, the writer would like to single out one inaccurate 
misleading statement in London’s survey. Discussing the disap- 
ee of intuitive and speculative psychologies and the weakening 
Introspective psychology in the USSR, London states: ‘Instead, 
the lopments patterned after American behaviorism came strongly to 
€ fore, especially in the guise of Bekhterev’s reflexology” (p. 243). 
€ statement is not only inaccurate technically because of the known 
i that reflexology preceded behaviorism—noted by London himself 
Sewhere'—but also misleading in essence because (what London does 
Rot seem to be aware of) Bekhterev's reflexology remained little influ- 
fica also regrettable that London does not translate the titles of his Russian refer- 
` It reduces their serviceability to English readers. — aranaren 3000 


Á ekhterev first formulated his principles of objective Pp i 
Obyektivnaya Psikhologiya i yeya Predmet [Objective psychology and its subject mat- 
l; Vestnik Psikhol., 1904, 760-666; 721-737). The article was later published in part 

rench (La psychologie objective; Rev. sci. Paris, 1906, ser. 5, 6, 335-337; 390-396). 
© date of the beginning of Bekhterev's system is thus 1904, and nok 1907 as given by 
ondon and others; 1907 is the year of the publication of Bekhterev s book Obyektivnava 


Sii - A P 5 
ikhologiya in which the earlier article was incorporated. 
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enced by behaviorism even after the latter appeared on the scene. True, 
a good number of Soviet psychologists turned to behaviorism, and 
Watson’s text underwent several editions. But this is of course an 
entirely different matter. There really were in the Soviet Union in the 
Twenties two separate ‘“‘objective-materialistic sciences of behavior”: 
an imported somewhat sophisticated one à la Watson and a cruder 
home-made one à la Bekhterev. The two had a lot in common. But 
there were also differences, and the differences might have been noted 
in the survey. 

In general, however, London’s achievement ratio with the material 
available to him is very high. Moreover, London apparently caught on 
to the spirit and the particularism of Soviet theoreticians, and, in the 
writer’s opinion, his exposition would, with minor deviations, meet their 
approval. London is, for instance, right in saying that the writer’s state- 
ments that dialectic psychology places “above all emphasis upon the 
social rather than the individual aspect of behavior” and that it “may 
probably be designated as some sort of Neo-Functionalism” are inexact 
dialectical renditions. However, the writer's excuse is that he wrote for 
an audience whose mastery of dialectics may well be subzero (the writer's 
own conditioned dialectics has undergone extinction, too), and that he 
used traditional psychological and not dialectical frames of reference 
and that within these frames his statements are correct and, he hopes: 
helpful. 

The writer also hopes that in his second article, London will, together 
with a treatment of theoretical developments, make some quantitative 
comparison of the actual performance Progress of Soviet psychology: 
Fernberger’s count" of the number of Russian—among others—books 
and articles in the Psychological Index shows that while in 1929, 592 
items, or 9.37% of the total, were Russian, in 1935 there were only 224 
or 3.8%, Russian entries. And while it is true that only a portion of 
Russian material gets to be indexed and/or abstracted, the writer’s 
perusal of the Russian bibliographical journals nishni a Letopis 
(books published) and Zhurnal’naya Letopis (articles ublished) indi- 
cates a similar trend. Indeed, it is the writer’s at that even 4 
sharper reduction in psychological publications took place in the USSR 
after 1935, and that psychology as a discipline occupies now a minor 
role in Soviet teaching and research.® It should not be too difficult t° 
check the writer’s impression by comparing Publications, university 


s Amer. J. Psychol., 1936, 48, 680-684. 


ignificance but for the 100- i 
6 Would have been of even less signi year-old tion of 
Russian physiologists with “higher” processes. e) 
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courses, graduate degrees, and the like. It may well be that a deepening 
of dialectics entails a dwindling of data. ‘ 

Finally, the writer is tempted to relate a somewhat amusing yet 
highly instructive episode in the history of Soviet psychology. It con- 
cerns the Yenchman movement or Yenchmanism. Yenchman was a 
Soviet behaviorist who attempted a synthesis of Marx and Watson by 
Promulgating that ‘consciousness is an illusory-deceptive product of the 
Capitalist class system and that it will wither away and disappear in the 
future socialist classless society.” Furthermore, consistent with the 
dialectical principle of the unity of theory and practice and that of 
“changing, not merely understanding the world,” Yenchman and his 
followers wanted to do something practical about consciousness. And 
seizing upon Bekhterev’s speculations on the relation of consciousness 
to central inhibition and cortical resistance, the Yenchmanists set out 
to organize psychology clubs “wherein through a correct socialist periph- 
eral uninhibited living consciousness could be more quickly liqui- 
dated.” The clubs seem to have enjoyed popularity for a while but were 
disbanded as soon as Soviet psychology “regained consciousness. The 
liquidators (theories) were liquidated. 


Received September 9, 1949. 


A REPLY TO RAZRAN’S NOTE 


IVAN D. LONDON 
Tulane University 


The writer’s primary motivation in writing his historical survey of 
psychology in the Soviet Union was to present an objective account of 
the contemporary theses of dialectic psychology in a form intelligible 
to the non-dialectically oriented American reader. To realize this goal 
involved (1) translation from unfamiliar dialectical materialist jargon 
into comprehensible English—a task which turned out to be quite a 
chore—and (2) a historical approach, as the tenets of dialectic psychol- 
ogy are best understood against the background of the revolution and 
subsequent developments. 

The writer has produced no apologia for the Soviet brand of psychol- 
ogy, but continues to entertain the not too radical notion that, before 
polemics or evaluation be indulged in, it is first n 


£ aes ecessary to have some 
factual basis preliminary 


to judgment. The work of three years, during 
which time the writer was also subject to the distraction of competing 
interests, convinced the writer that it should be possible to make a suc- 
cessful attempt at a preliminary account and elucidation of psychology 
in the Soviet Union both as regards to present tenets and history. He 
was particularly minded to do so because of the fact that no one else 
had, to date, seemed willing to take on the task of helping to fill in an 


undesirable gap in our knowledge of happenings elsewhere in the psy- 
chological world. 


In view of the aims of the writer, he is unwilling, therefore, to con- 
cede ihe wiiolesale inadequacy of bibliographical material that Dr. 
Razran imputes. Rubinshteïn’s “Bases of General Psychology” is con- 


siderably more than a mere college textbook and the remaining bibliog- 
raphy sufficiently adequate for the writer’s Purposes,1 


1 The writer’s complete bibliography extends consider. 
paper. References to Chelpanov and Ukhtomski¥ (the former only briefly alluded to) are 
not limited to encyclopedia articles; e.g., (7) and (125) in the surve: Oi lu aae 
with the exception of (122), were not consulted in this instance diag ve ER fe It they 
were beyond the scope of his necessarily limited Paper. e writer te 


The writer di ; rate 
Beritov’s school in his survey because, regardless of the high-level a TE arie 


evidence seemed to indicate that its actual influence on the development f hology 
in the Soviet Union was in no way commensurate with that of those Sied A rana in 
the survey. Furthermore, footnotes 9 (p. 252) and 25 (p. 272) indicate that the writer was 
naware of the existence of a Russian behaviorism di ENTIE 


ably beyond that listed in his 


Stinct f, 
not u , . Tom reflexology. The 
offending sentence to which Dr. Razran takes exception Should have aa U atid, 
, 
150 


REPLY TO RAZRAN'S NOTE 151 


The writer is under no delusion that this first effort in the field is 
complete or definitive, subject to no correction, reinterpretation, or 
supplementation. On the contrary, the latter must in the very nature 
of the task be anticipated. It is for this reason that the writer welcomes 
Dr. Razran's observations and criticisms. The writer ventures the opin- 
lon, however, that his survey is in the main a reliable exposition and 
that its general outlines and trends will not suffer too much under sub- 
Sequent reévaluation and extension. 

In conclusion the writer wishes to express his concurrence with Dr. 
\azran’s estimate of the present minor role of psychology as a discipline 
in the USSR, In spite of the chauvinistic enthusiasm of its proponents 
and the fact that psychology is now a required subject in the secondary 
Schools, the newly-formulated dialectic psychology remains as yet 
largely programmatic. It still begs for substantial realization in 
Practice.? 


developments to a degree paralleling or patterned after American behaviorism came 
Strongly to the fore, . . . " (p. 243). 

* Editor's Note. When asked if he wished to comment upon London's reply, Razran 
Wrote: “Concerning Beritov, the writer would like to point out that Beritov is a mem- 
ber of The Soviet Academy of Sciences, a distinction shared by Pavlov and Bekh- 
terev but by none of the two-score or so other names in London's article. (Rubinshtein is 
a Corresponding Member of the Academy.)” In reply to Razran's comment, London 
writes: “I don’t see how Beritov’s membership proves that he had an influence on the de- 
velopment of a dialectical psychology. The Russians don’t thinkso. Bekhterev did havea 


decided influence in the definite sense that it was against him that the Russians directed 


their heavyartillery as a necessary preliminary toa psychology which was to be the antith- 
' later became a decided 


sis of reflexology. Beritov, who was at first a “‘mechanist,’ í 

anti-reflexologist. The Russians reserved their ammunition for others. His contribu- 

tions to a dialectic psychology were not important, particularly if we remember that the 

Sarar distinguish sharply and somewhat differently between physiology and psy- 
Ology.”” 


Received September 30, 1949. 


WHAT CONSTITUTES A GOOD TEXTBOOK IN SOCIAL 
PSYCHOLOGY? 


DOROTHY G. PARK 
Meredith College 


By what criteria should one judge a textbook in social psychology? 
According to Littman’s review! of Vaughan’s Social Psychology: The 
Science and Art of Living Together, it would seem to be highly important 
that a text should be “academic” rather than popular, ‘analytic 
rather than evaluative, and should stress “the logic of research” and 


“the nature of theory” rather than Practical applications to the needs 
of society today. 


already know about huma: 
in modern society” p. vii). 

A careful readin 
cisms of Vau 


n-beings-living-together, for better or worse 


akes it clear that his arith 
y against the fundamenta 


» with which he finds his views in dis- 


4 Purpose, the only ki 
When he admits that “it will make inter 


students,” one wonders if, in the light of 
also objectionable, . 
In “progressive” 


i circles it is co; 
text “definitely not 


academic,” 


It may be instructive to consider Littman’s ohe s 


i Pecific illustration 
1 LITTMAN, RICHARD A. Review of Wayland F. Vaugha; 


han’, P he 
science and art of living together. Psychol. Bull., 1949, 46, 31 A316, Social psychology, T. 
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of the “popularized explanations not much above the level of those it 
criticizes.” He quotes from Vaughan’s treatment of Le Bon’s theory of 
the collective mind, adding, “it is disturbing to think that students 
might attempt to use such an explanation in meeting the complex prob- 
lems of social life”? The reader has only to observe the footnote at 
the bottom of the page from which Littman quotes to discover (if he 
has not yet read the first chapter) that a logical discussion of Le Bon and 
the “group-mind fallacy” has already been presented on pp. 33-35. It 
1S evident that the quoted sentences constitute a comment rather than 
à conclusion or an attempt at a “scientific account.” In fact, the exposi- 
tion of crowd behavior, with references to Le Bon, continues through 
the next eleven pages. 

Littman insists not only that “the book is definitely not academic,” 
but “is really of a type which the nineteenth century called ‘moral 
Philosophy’, a free-ranging, evaluative . . . presentation,” which ‘“‘com- 
mits the error of advancing a specific set of values rather than providing 
Some means of analyzing various normative proposals.” In the face of 
the author's former achievements as a textbook writer of general psy- 
chology and his acknowledged use in this book “of the concepts and 
results of investigators having a distinctly systematic bias,” Littman 
charges that “correctness by authority is substituted for a systematic 
account” and suggests that perhaps “the author believes that there is, 
an fact, no continuity between general or systematic psychology and 
Social psychology.” 

It seems oddly inconsistent that Littman should object so strenuous- 
ly toa Philosophical bias, i.e., “a specific set of values,” yet insist that 
the book falls short in not possessing a definite psychological bias. He 
Cites no examples of the “personal hunches or guesses which he claims 

are often advanced as if they were the? answers to the problem.” As 


a matter of fact, the author does indicate his views on such subjects as 
War, peace and democratic principles, but carefully follows his usual 
Procedure of giving an historical background, presenting varie vue 
Points, using liberal quotes, and citing relevant Me ene a buld 
both psychology and anthropology. He seems to fedl Cadman proud 
“artily agree with him) that any given psycho tien and its possible 
Subordinated to the presentation of the social ee A 
Solutions in the light of what psychology has to 0P is on ‘the here 
Finally the reviewer objects to Vaughans © E influenced by his 
now’.”” He feels that the author iS oE weilt that he decides 
Consciousness of social responsibility, wit! f science” in favor of its 
to ignore the formal, conceptual processes © 
* Op. cit., p. 315. Note: The page reference to Vaughan, cited by Littman is incorrect. 
Tt should read “p, 260.” 
? Italics are Littman’s- 
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practical applications. Littman would stress the “logic of research,” 
“the nature of theory,” and “insist that the student at least try’ to ac- 
quire the conceptual tools of social psychology.” 

This appears to be the old controversy between pure and applied 
science. However, since this is a text for students it may well be that 
another criterion should be applied. The volume has grown out of the 
author’s twenty years of experience in teaching social psychology tO 
undergraduates and was written to satisfy the needs and interests of 
students. The vital issues then are: Can it meet these needs? Does it 
stimulate original thinking? Does it make psychology live in every-day 
life? The answer of the writer, who speaks from personal experience in 
the use of this text, is an unqualified affirmative. 


‘ Italics are Littman’s, 


Received August 25, 1949. 


> — 


BOOK REVIEWS 


Krecu, D. C. AND CRUTCHFIELD, R. S., Theory and problems of social 
psychology. New York: McGraw-Hill, 1948. Pp. xv+639. $4.50. 


i es very important book which may well become a landmark 
systemat ory of social psychology. Its great importance lies in its 
that sodal message—a brilliant and determined defense of the thesis 
of Saera psychology is, and must remain, part and parcel of the science 
Son Gi : ma chology. At a time of unprecedented pressure for applica- 
since el alpen lg to the cure of social ills, the social psychologist 
sil ween e than ever be conscious of his roots in general, theoretical 
and eeu tal psychology. By bringing to bear the analytic methods 
ab a rae a) mg science on problems of social behavior he can contribute 
psycholo ; A to the efforts of social science. The testing of general 
the ns cal theory in the area of social behavior will, in turn, broaden 
Chirkaiie tp and enrich the scope of systematic psychology. Krech and 
Sintec: o's book is a demonstration of the fact that such a mature, 
time AM to social psychology is possible today. At the same 
i : is book shows that a systematic theoretical approach need not 
oto neglect of the urgent practical problems which fall into the 
Beles e of the social psychologist. The authors strike a happy balance 
ween problems of theory and practice, methodology and application. 
tee and Crutchfield are able to develop a coherent and consistent 
eme hd social psychology because they have unfalteringly committed 
and Fy ves to a particular systematic point of view. Theirs is clearly 
sen horoughly a field-theoretical approach. The strands of Gestalt 
th Ty of perception, Lewin’s analysis of motivation and Tolman's 
Cory of learning are clearly discernable in their exposition. This 
vie theoretical orientation remains intact through all the vicissi- 
udes of application to problems of social behavior. Considering the 
Present lack of vigorous theoretical debate in social psychology, such 
ogmatism,” whether one agrees with the position or not, seems 
Preferable to eclecticism. The book shows how far one particular posi- 
lon can go, where its main strengths and weaknesses lie. 
it The plan of the book clearly reflects the authors approach and 
entions. The first part is devoted to a discussion of basic principles 
Motivation, perception and learning— a survey of the laws of cogni- 
n. The second part takes up the principles governing the formation 
EE Operation of those complex cognitive structures — oP ab 
ap slice Baie behavior — beliefs, 0P o a a a sis of soot 
Pi 8 les the generalizations and principles to the nore t 
cial phenomena. We shall briefly describe each of these sections. 
Part One. Basic Principles. In this section, Krech and Crutchfield 


develop their basic theme that the principles of motivation, perception 
155 
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and learning are the same for individual “non-social” behavior (e.g+ 
behavior in the laboratory where interaction with other individuals is at 
a minimum) and social behavior. Much of the exposition is, therefore, 
devoted to general laws although the authors take every possible op- 
portunity to reformulate general propositions so as to focus them sharply 
on problems of social behavior. j 

The authors begin with a discussion of the “dynamics of behavior, [ 
—the principles of motivation. The unit of analysis is ‘‘molar behavior’ 
—unified, goal-directed sequences of acts. The dynamics of molar 
behavior must be understood from an analysis of the immediate psycho- 
logical field at the time at which the behavior takes place. All motives 
are treated as contemporaneous, independently of their history in the 
lifetime of the individual. It is instabilities in this immediate field which 
produce “tensions” impelling behavior toward stabilizations of the field 
(tension reduction). The authors then go on to describe the manifesta- 
tions of tensions in experience and in overt behavior, and the variety of 
actions by which individuals pursue their goals and attempt to achieve 


stable organization of their psychological field. The resulting picture © 
motivation is a far cry from a list 0 


“needs and demands . . . are as varia 


prediction of behavior. 
return to its initial state 
typically toward progre 
ganization. Only to the extent 


Hull refers to his theory as a molar theory, 
considered molecular from Krech and Cru 
acer a oe perc with a beginning 
author’s definition of molarity, may be of an i 
complexity. One wonders whether it is recs ha eg oa an 
unit of motivational analysis and then to define the one = k ot eae 
in part, in terms of ‘the magnitude of the behavior ge e ce some 
cases, a highly restricted segment of behavior (a perde ca ture, & 
verbal expression) may be illuminating to study in eed social 
psychological variables. — 

The distinction which the authors draw bety 


i A ween the f the 
immediate psychological field and the genetic approach aa Bode? 


which would certainly be 
tchfield’s point of view): 
and an end,” to use the 


ee 
Ai 
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oe between historical and ahistorical analysis—may be too 
ae ranted that the field theorist does well to treat all motives as 
are Lip 3a the most useful and experimentally productive de- 
ead by these motives, as they are effective here and now, may often 
eae istorica analysis. To understand what the present motive 
aio ay need to trace its history and development. Indeed, the 
when th — the importance of such historical analysis implicitly 
tiäior ad escribe “the neural traces of past experience as one of the 
tbe ae erminants of the immediate psychological field. To describe 
lorea bi laa whose traces are effective in the immediate psycho- 
ate held perforce involves historical analysis of present tension 

ems. It would seem that the immediate dynamic problem and the 


genetic problem are not easily separated in the practice of motivational 
analysis. 


e authors naturally into the 
ganization, to the study of 


C E) 
yived and interpreted by the individual. 


c i 
Rologist faces two major tasks: first, he must learn to, be a good 
i ronment as it 1s perceived 


€nomenologist, to describe the social envi t v 
the individual. Secondly, he must participate in the fora 
| testing of general laws of perceptual organization, S e same 
m Sic set of laws governs the perception of social and non-socia oe 
Keats (if there be such a thing as an entirely non-social ero ). 
Tech and Crutchfield make an attempt to carry out both these ob- 


158 BOOK REVIEWS 


jectives. They give us a series of propositions which they believe em- 
body the basic principles of perceptual organization and reorganization, 
drawing their illustrations largely from the field of social behavior but 
continually pointing to parallels in “simple” visual perception. 

The authors distinguish two types of determinants of perceptual 
organization: “structural” and “functional” factors. The structural 
factors represent the capacities and response characteristics of the 
nervous system; they set, as it were, the limits within which a per- 
ceptual response to physical stimulation can vary. The functional fac- 
tors represent the needs, goals, and past experiences of the organism; 
it is these factors which are largely responsible for the variations in 
perceptual responses from individual to individual, from group to 
group, and from culture to culture. Consistently with their analysis 
in terms of total psychological fields, the authors insist that every 
perceptual organization is jointly determined by both types of factors- 
Functional and structural factors are necessary abstractions for the 
sake of experimental manipulation and analysis. Within this theoretical 
framework, the authors then present a set of specific propositions 
stressing the organizational properties of the perceptual field (very 
much in the Gestalt tradition), its functional selectivity determined by 
needs and mental sets, the differentiation and integration of perceptual 
fields, and the operation of such laws as similarity and proximity (again 
along the lines of Gestalt theory). 

In presenting their Propositions, Krech and Crutchfield specifically 
state that they do not propose to prove their validity by experimental 
evidence nor do they wish to evaluate the relative contribution © 
structural and functional factors, One wonders whether the cogency 
of their argument does not suffer from this omission. The status of the 

propositions 1s not entirely clear—in what measure they are empirica 
generalizations, in what measure axiomatic statements, and in what 


Cognitive reorganization is the avenue by whi h- 
field approach the problems of behavior ch ich Krech and Crute 


A ange—the learn- 
ing, retention, and emergence of new needs. ee de- 


from conventional treatments of A i 
parture here | lonan t of social learn; at is 
usually described as “learning” is treated as a Special | nieis 
reorganization in time. To understand the determinan of ph avior 
change, argue Krech and Crutchfield, we my ot Pe 


a sae st understa deter- 
minants of cognitive reorganization. The final chapter ee. eh aol tion, 
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os cee $ series of propositions stating the conditions—“‘struc- 
Occurs and Ta oi ae under which such cognitive reorganization 
influenced b ve asic dimensions of change. The treatment is strongly 
and mee pale theory and by Lewin s position. Thus, “the ease 
ifferentiatis or cognitive reorganization process is a function of the 
and tve isolation, and rigidity of the original structure” (p. 135), 
to the Einar ee will continue as long as there is “blockage 
estalt inter ent of a goal” (p. 112). The treatment of memory favors 
Ty the s eee and Bartlett's schema theory. f 
change has “iin psychologist, one of the major problems of behavior 
ör laws wht pen the process of “socialization.” He has been searching 
ènyitonment. govern the acquisition by the child of the ways of his 
ave made a In the opinion of this reviewer, Krech and Crutchfield 
not Satine real contribution to the teaching of social psychology by 
ormulation Socialization as a ‘separatist’ problem requiring the 
Psycholo lp os laws of social motivation and social learning. The 
tion Sent b Wi ne has confidence in his principles of learning and motiva- 
eir most e willing to let these principles serve him in what is perhaps 
Principles vital area of application—the process of socialization. If the 
ina revisi should prove inadequate, then the remedy must be sought 
ére ts 1on of the principles, not in an ad hoc theory of socialization. 
treatme one possible weakness, however, in Krech and Crutchfield’s 
sufficien th of the learning process: they have not concerned themselves 
tive reo y with the acquisition of skills, with the ways in which cogni- 
it Tau ee is translated into motor action. In this connection, 
(and th Seem that the law of effect and the problem of reinforcement 
een heir possible reinterpretation in terms of cognitive theory) have 
Siven too short shrift by the authors. i Fj 
stud art Two: Social Processes. This section is devoted primarily to the 
ii Kd of those “enduring mental organizations which are postulated 
€ analysis and prediction of social behavior—beliefs and attitudes. 
con e Stinction which Krech and Crutchfield make between these two 
of — P's is of interest. A belief is defined as an “enduring organization 
wonga P tions and cognitions about some aspect of o in s 
rom k (p. 150). Such beliefs may range along m scale o ven paa ity, 
ganiz nowledge to opinion to faith. An attitu e e an eni p or 
esses ation of motivational, emotional, perceptua an a" 192) The 
ate with respect to some aspect of the individual ental i es 
attit difference appears to be that beliefs are relative y R 
atti udes embody impulses toward motivated action, 1-€-, j 
Tages are perceived as goals. 
S it useful to perpetuate such a distincti tern 
Crutchfield’s own beore cal position? They have insisted throughout 
al properties (degrees 


t . . 
hat every psychological field has both motivation I 
instability or tension) and cognitive properties (selective perceptual 


on in terms of Krech and 
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organization, degree of differentiation, etc.). The dividing line between 
belief, knowledge, faith, opinion and attitude must necessarily be thin, 
and in any given concrete situation it might be difficult indeed to state 
which of these postulated cognitive structures was in operation. It 
would seem more consistent with the authors’ general argument to say 
that cognitive structures vary along such dimensions as permanence 


asurement of attitudes and beliefs which 
There may be more at issue here than a 
e theoretical problem which merits further 


ystematic approach like that of Krech and 
Crutchfield such concepts as attitude have not outlived their usefulness. 


of the necessity to provide a niche for time 


ween extreme culture-centered interpreta- 


1 l extreme personalit -centered views on the 
other. Beliefs and attitudes are developed selectively by the individual 


inally, the authors give 


n measurement of beliefs and attitudes, including 
public opini ‘ 


thoroughness, clarity, a ting presentation, The authors de- 


cal sophisticati omeiepe soe 
y s i - 
tion and great sensitivity to Peg ation, a wide range of applic 


a unique force or a phenomenon 
call “suggestion” —whether 
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cain ety chapters of this section the “structure and function” of 
tere are _ are discussed. The authors reiterate their position that 
should not ied social phenomena—including - group behavior—which 
Psycholog ay be reducible to explanation in terms of the general 
asa whole ex Sae individual. In their own words, “the study of groups 
of all the hong reveal nothing new beyond what is given by a synthesis 
Pragmatic ie pertaining to each of the group members” (p. 306 f.). For 
to switch at eo however, Krech and Crutchfield deem it advisable 
of group an na point to analysis at the group level. Their discussion 
the cake deals with such problems as the effects of group size, 
ing group st 10n of roles within the group, and such methods for measur- 
concerned a as sociometry. The functional analysis of groups is 
their Embe i the needs and demands which groups meet and create in 
Problems a pe The patterning of beliefs and actions in groups, and 
With th morale and leadership, round out this discussion. — 
behavior ofa Pragmatic wisdom of including such an analysis of the 
owever he he one must agree. The systematic question remains, 
theory of What extent such an analysis is an organic part of the 
rutchfiel Sei psychology whose programmatic outlines Krech and 
n this ou nave sketched for us so cogently in the first part of the book. 
whether. estion there is the seed of a conflict for social psychologists: 
Which m © put foremost the task of psychological theory construction 
Matter ee at least temporarily, narrow the scope of their subject 
of sy. té g whether to extend the borders of the discipline at the expense 
Pe ematic cohesiveness. 
of hog Three. Applications. This section is devoted to an application 
book coe and concepts developed in the first two parts of the 
indu ek number of urgent social problems of the day: race prejudice, 
Strial conflict and international tension. 
ao n their discussion of these topics the authors’ main emphasis is on 
Mulation of the problems in terms of individual psychology. They 


cee aware of the importance of setting these major social disorders 
a d historical context and indeed devote 
idi his context. They focus, however, 
dies and reforms for which they 
They ask questions such as 
which are satisfied by 
Prejudice or which give rise to industrial tensions and international 
atest? What cognitive organizations and reorganizations (beliefs and 
attitudes) are crucial in these areas of social behavior? Wiat are the 
€nvironmental supports which maintain prejudice and tensioni How 
“an motivational control and eo nto remains to 
z cal apace oe anes on sae clear how a systematic 


a consi n mmatic. c 
togs pr sae re en and Crutchfield will go about attacking 


on s 
leag Ychologist’s view and the reme 
i ad are couched in psychological terms. 
ese: what are the major needs and demands 
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the formidable task of application, but the major task of formulating 


specific hypotheses in these areas and 


testing them in the teeth of 


5 . ae pi S int to 
tremendous practical difficulties is still ahead. The important point 


stress is that the authors’ concern with th 


eory leads them to clearer an 


> . vise 
more specific formulations of applied problems than might otherwis 


have been possible, 
In conclusion, thanks are due to thea 


uthors not only for a challeng- 


: : . cee A ; eir 
ing and stimulating treatise but also for the felicity of their style, H 
careful and comprehensive documentation, and their flair for meee 
their subject matter alive and interesting. It isa good book from w 


to teach, and a good book to argue about 
Harvard University, 


BRITT, Steuart H. Social psychology of 
York: Rinehart, 1949, Pp. xvi+703. 


and to ponder. 
LEO POSTMAN. 


v 
modern life. (Rev. Ed.) Nev 
$4.50. 


A i e 
This book, while rather completely rewritten, still has most of th 


characteristics of the first e 


nomic institutions. 


side we first become aware of a certain thin quality t° 


On the debit 
the book. The theoretical anal 


e ysis of some problems seems better tha? 
in the first edition, but on the whole it is 


not such as to be valuable 1” 


any but an introductory psychology class, Thus, although the author 


devotes a good deal of space to race prejudi 
to systematize the theoretical discussion, T 
ate, as most of the necessary elements are ca 


z t 
ce, there seems little ee 
his may have been delibe 
Sually mentioned. There is 


however, a superfluity of illustrative material, to the point of confusing 


the reader in some cases. 


Less easy to excuse is some considerable carelessness in the use of 
technical terms. Thus the use of “differentiation” (p. 100, p. 206) doe? 
not conform to that sponsored by Allport, from whom it seems to P! 


borrowed, nor to that of Pavlov, to who: 


m the discussion refers, Sim: 
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7 
eo = oo about the sharply limited space allotted to motiva- 
and Ree Ron hee in index, and not much more woven into the text) 
systematically (listed under ‘ Observation” in index, illustrated but not 
only one menti treated in various chapters). Frame of reference gets 
Another d oe as does the concept of behavior norms. 
not seem i ae inadequacy isin the field of methodology. It does 
Pages, with a ible that attitude measurement can be dismissed in two 
Eis E aa mention of the opinion census, the “a priori” scale 
ments in sree end the psychophysical scale (Thurstone). Experi- 
to indicate th psychology are discussed more to show their futility than 
Which gives si e possibilities; this may be correlated with the Index, 
n the wie gba to Kurt Lewin, and fifteen to William James. 
Problems of s ole, Britt has given attention to the real and significant 
e has Sake psychology. With the exception of industrial conflict, 
Components d on most of our current problems, shown their irrational 
final chapte, Suggested that psychology can make a contribution. His 
likely tie i Knowledge for What?” pulls no punches. And yet one is 
as not com eft with the feeling, “Social Psychology for What?” Britt 
fast envisa e to grips with the theoretical problems which must be at 
of com ‘aged if the reader is to have a clear orientation in this maze 
Plexities, 
. Ross STAGNER. 
University of Illinois. 


Lap 
ET RICHARD T., & FARNSWORTH, PAUL R., Social psychology. 
TI Ed.) New York: McGraw-Hill, 1949. Pp. xiii+626. ie 
Psycho first edition of LaPiere and Farnsworth appeared in 1936, when 
Social sists generally were at war with sociologists over the field of 
Tepres, Psychology. The book was proof that collaboration between 


Cop, Ntatives of these two disciplines could result in good to all con- 
ology. The second and 


r 
thing » especially to students in social psych S 

o editions have done even more to enlarge the horizons of students 
Other ght otherwise have been guided more strictly into one or the 
e of the two principal approaches to the study of social phenomena. 
biblio o Ple documentation, the appendices of runt a a end 
the ioe have proved useful to all who have wanted to read beyon 
ess eed pitas eve mee pe at ie 
ion i. ou s to descri e C 
en in detail. Part I The Nature of the Individual and of Society, retains 
To tially the same flavor that it had in the first and second editions, 
gp ome it may seem unfortunate that the eset i: concept g 

ividual and society are retained in the subtitle and throughout the 
xt, The authors continue to pay their respects to the concept of 
“arning early in the text and then shift to the concept of socialization 


dard textbook of known 
ontents of the third edi- 
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for purposes of explanation and description, as if learning and socializa- 
tion were separate and distinct phenomena. ! 
Part II, The Process of Socialization, contains a chapter, largely new, 
entitled Socialization. In the second edition the chapters on gesture an 
speech were combined; the third edition is like the first in devoting @ 
chapter to each of these topics. Part III, The Human Personality, has 
new chapter on personality and one on personality and social controls. 
Now so many departments of psychology offer separate courses in ieee 
psychology and in the psychology of personality that one might expe? 
the discussion of personality to be mimimized in a textbook on ane 
psychology; however, sociologists find it difficult to omit this interestine 
topic. Part IV, Personality and Social Adjustment, and Part V, er 
Interaction, though rewritten in part, do not deviate greatly from ear a 
editions. ; 
The systematic orientation of the book is perhaps to be found in the 
statement in the new Introduction that "the behavior of man is largely 2 
product of the behavior of other men, known collectively and abstractly 
as ‘society’.”” The recent emphasis on perception and learning in soc!” 
psychology is scarcely represented in this work and it has not greatly 
affected the systematic position of the authors. For them, social a 
chology seems to remain partly sociology and partly psychology, pee 
the concepts of sociology predominating, as is consistent with the histo") 
of social psychology. Yet the collaboration between the authors is ° 
wholehearted and harmonious that speculation as to which parts were 
. contributed by the sociologist, and which by the psychologist, would 
idle. 


ARTHUR JENNESS: 
Williams College. ae 


POLLaK, OTTO. Social adjustment in old age. New York: Social Scienc? 
Research Council, Bulletin 59, 1948. Pp. xi+199. 


This work is intended as a guide to planning research projects on the 
social adjustment of old people. For practical purposes old age is Oe 
sidered to begin at sixty years, but it is emphasized that, functionally 
regarded, it varies considerably above and below this point in time © 
onset. 

The author proposes, as a frame of reference for research, a concept 
of the problem of old age which envisages it in terms of adjustment. Th 
well-adjusted person is regarded as one who is able to satisfy his needs: 
quickly and adequately, as they arise. This individual approach is ther 
broadened into a social one, in which concepts of anthropology 2" 
sociology are added to those of psychology. 

The remainder of the book is largely an amplification of the approach 
just outlined. Many different phases of the problem of aging are ear 
sidered, and valuable information is given about how such problem 
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h ; 
valuable pon matt be attacked. In a broader sense, the two most 
which is offe 2 utions are probably the frame of reference for study 
consideration f and an emphasis upon the great importance of a full 
aged. of demographic factors as a basis for research on the 
a disarming in its objectivity and in its transcendance of 
imit or to fee aa fields of inquiry. It is free from any tendency to 
researcher fr ect the course of future research. It leaves the individual 
enefit Someta, to follow his bent. Fe does, however, provide for his 
thought and. erable helpful wisdom derived from a pooling of the 
d thers experience of many investigators. . l 
attention gj viewer the chief limitation in the author's work is the slight 
Course, hie to the possible study of well-adjusted old people. Of 
Studies which eon fields dealing with human adjustment, the case 
t lead; n nave been made are of the maladjusted rather than of 
Cure Sites This is probably inevitable when the emphasis is on 
also the lon han on prevention. Might it not be well, however, to take 
have bee g-term view, and to make careful studies of the factors which 
n enabled some people, at various social and economic levels, 


© groy 5 
V naturally into a happy old age? 
Joun T. METCALF. 


Universi 
Wersity of Vermont. 


Scrap 
o TER-SIMMERN, Henry. The unfolding of artistic ability. Berke- 
Y: Univ. of California Press, 1948. Pp. xiii +201. $5.00 


creatine book Presents a notable contribution to a theory of artistic 
Weation’ a theory that is supported by facts and, particularly, by 
ading nal success. The theory is based on the views of the German 
children t teacher and philosopher Gustav Britsch; according to him, 
isblay = drawings not yet distorted by external methods of teaching 
tion Pp lawful development toward structurally ordered representa- 
tion ee in essence, is inherent in every work of art. This structuriza- 
ratioa general laws of perception, and it is these principles of con- 
Work of g which enable the artist to express his ideas within the frame- 
a visual system,” as it were. 


for be Rormal children, according to the author, display an inner drive 
ring = Cognition which, with the majority of individuals, declines 
Culture e period of growth as a consequence of the emphasis of our 
Simm and educational philosophy upon abstract knowledge. Schaefer- 
Which co Insists that there are dormant creative activities in everyone 
Xpres can be made to unfold, due to the inner genetic logic of artistic 

ultiy. sion. A consequence of education in artistic expression is the 
the ie ioe of disciplined feeling, perceiving, thinking, and acting; 
Bete olding of artistic activity assists thus in forming a balanced 

mality. 


166 BOOK REVIEWS 


In order to prove the validity of these hypotheses, educational ex- 
periments with persons of wide variety in mental capacity and cultural 
background were performed. Particularly striking are the authors 
successes with mental defectives; they clearly demonstrate that many 
feebleminded individuals can be raised to a level of organized activity 
far beyond the stage indicated by the intelligence score of these persons: 

Schaefer-Simmern’s work illustrated by many impressive drawings 
is a significant pioneer venture in the field of art education. For exper 
mentally-minded psychologists, the demonstration of an apparently 
universal trend toward expressing visual experience through organize 
form and the effect of this expression on mental maturation is a chal 
lenge to further study these processes by means of scientifically cO™ 
trolled methods. 


oe HEINZ WERNER. 
Clark University. 


Anprews, T. G. (Ed.) Methods of psychology. New York: John Wiley 
1948. Pp. xiv+716. $5.00 


Methods of Psychology is presented as a partial. solution to the prob- 
lem of teaching psychological methods to the undergraduate student ° 
psychology. Itis meant to serve as a textbook in a course in methods oF 
as a supplement to more “factual” books in other courses. The volume 
contains 22 chapters, each written by a different author and each cove!” 
ing one area of research. A short bibliography is given at the end of eac? 
chapter. The material covered includes such diverse fields as sensory? 
physiological, abnormal, and social psychology, conditioning, learning 
and testing. The topics discussed are indicated by the following /!§ 
of chapter titles (the names of contributing authors are given in paren” 
theses): An Introduction to Psychological Methodology (T. G. Ani 
drews), Conditioning and Motor Learning (W. N. Kellogg), Studying 
Memory and Transfer (C. E. Buxton), Studying Human Thinking Œ 
Heidbreder), Psychophysical Methods (L. L. Thurstone), Studyi”S 
Perceptual Phenomena (J. J. Gibson), Studying Vision (S. H. Bartley)» 
Studying Hearing (E. G. Wever), Studying the Skin Senses (W. K 
Jenkins), Studying the Senses of Taste and Smell (G Pfaffmann)» 
Studying Proprioception (W. D. Neff), Studying Animal Behavior (H: 
F. Harlow), Motivation, Feeling, and Emotion (P. T. Young), Methods 
of Measuring and Recording Action (R. C. Davis), Studying Neuro” 
psychology and Bodily Functions (D. B. Lindsley), Studying Motor 
Functions and Efficiency (A. G. Bills), Investigating and Appraising 
Intelligence and Other Aptitudes (H. S. Conrad), Investigating and Ap- 
praising Personality (S. Rosenzweig), Methods and Techniques 4 
Clinical Psychology (A. W. Brown), Objective Studies of Disordeté 
Persons (J. Zubin), Methods of Studying the Behavior and Develo?” 
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outa Young Children (H. L. Koch), and Studying Social Behavior 
- Newcomb). 
true ae method is a broad and ambiguous term. It is probably 
not Beets i usual distinctions between method, data, and theory do 
Sreat len A explicit and rigorous expression and one could discuss at 
about Ehe i pie feasibility of writing about one without also writing 
investigators ner two. That it is possible or profitable to discuss what 
oubted ee do without discussing what they find may be seriously 
that, at ce most workers. Nevertheless, it is probably equally true 
tions of bi e stages in the development of a science, gross classifica- 
instructional ems and subject matter are possible and useful, at least for 
analysis ri Purposes. Provided we do not attempt to carry the 
Volved, it olan and consider the implicit assumptions and theory in- 
e Psychol oul be possible, for example, to discuss apparatus used by 
ven if Ogist without considering all of the rational bases for its use. 
the task we grant that a differential emphasis of problems is possible, 
Sailing ap ee to specify what is to be included under each gross 
Viewer fe F the present case, method. It is at this point that the re- 
minimize 9E that Methods of Psychology has failed. The decision to 
Versieg” involvement in purely historical and theoretical contro- 
a and to hold “the sections on results. . . . to a rather minor role” 
contrite ently not provided an adequate enough specification for the 
things t ors of what should be discussed. The specification of a few 
to be k minimize has done little to decrease the ambiguity of what has 
Person aximized. To discuss methods in a given area may, for one 
» Mean to outline and discuss the variables that must be con- 


troll 
e ’ , 
t q in an investigation; for another person, 1t may mean the next 


` ntron discuss the techniques and apparatus by which the variables are 
ply ed; for another person, it may mean neither of these, but it may 
It ma a logical analysis of certain experimental procedures; for others, 
of Bo, ave different meanings. The contributing authors of Methods 
to t Ychology provide a sample of the variety of meanings that attach 
divers; Word method. In fact, one characteristic of the book is the 
the Sity of conception of the subject matter to be presented. Some of 
arise ‘ferences between contributors in the treatment of method may 
of ps rom the variety of areas of psychology considered. In some areas 
dist ce ology questions of technique of controlling variables are more 
Bo aT than are the prior questions of what variables to control. 
the anample, if we discuss wave length of a visual stimulus as a variable, 
%byig ver to the question of how one controls this variable may not be 
trig Us to the student; whereas, if we discuss time interval between 


trials i a learning situation as a variable, the question of how to space 
: Il of the differences between 


S will seem W 
trivial to the student. A ; 
Pters do not arise from this source, however. In the field of learning 
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for example, where problems of apparatus are not overwhelming, vs 
find a representative treatment of techniques of studying learning: 
while in the field of sensory psychology, where problems of stimulus 
control are more in evidence, we find a chapter on vision that has little 
to say about apparatus. 

The multiformity of presentation makes an evaluation of the book 
difficult. An evaluation of each chapter in terms of what the author !$ 
trying to do yields a result different from an evaluation of the book as@ 
whole. Some of the chapters, for example, Lindsley’s chapter, Studying 
Neuropsychology and Bodily Functions, are good rounded reviews of how 
problems are studied in specific fields. Other chapters are examples ° 
particular approaches to the discussion of method. Harlow’s chapte, 
Studying Animal Learning, gives a straightforward presentation ° 
method from the point of apparatus employed. It presents figures and 
brief discussions of many of the simple, but numerous, devices 10 
studying behavior in lower animals. Buxton’s chapter, Studying 
Memory and Transfer, gives an explicit account of method in terms ° 
variables that must be controlled. Zubin’s chapter Objective Studies 4 
Disordered Persons, considers method in that area by giving a detaile 
discussion of a small number of experiments. Most of the chapters oF 
the senses are good, although the chapter on vision is weak, With so™ 
qualification, the chapters on conditioning and learning are adequate +°}, 
a second-year course. The chapter on perception ‘is weak. Davis 
seems out of place. Perhaps this is because there are not more chapter? 
like it. This chapter considers methods of amplification in recording: 
ways of taking permanent records of responses, etc. The reviewer €% 
pected more discussion of apparatus and technical problems of thi? 
sort. As it stands, however, the chapter does not seem to fit into th? 
rest of the book. 

Psychology texts continue to contain passages that sound like 
psychology but whose meaning is elusive, and the present volume is ae 
exception. For example, in considering the problem of the “constancy 
phenomena we are told (p. 180) that “If retinal shape does not corre” 
spond with seen shape, neither the basic assumptions nor the methods 


of psychophysics are applicable to the problem.” si traightfor” 
ward statement although it pl Tus ias the 


: aces an unjustified restriction on t 
psychophysical methods. Any doubts the reader may have concerning 
this restriction of psychophysic 3 


al methods will not be removed by 
list of alternative methods indicated in the next sentence. Here we ĉ 


told that the problem “will have to be studied in terms of mental tra” 
formation, interpretation, intuition, or at best, a process of spontane? 

sensory organization.” This quotation is not meant to be a represen, 
tive sample from the book, which, in gétetal, has a small avmbet © 
such literary excursions. The quotation does indicate one kind of faul 
that may be found and a confusion that will continue to plague the 
student of psychology. 


s 
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a hos could consider each chapter individually and attempt to arrive 
‘ines A for the book as a whole, but the question remains of how 
tities of other chapters combine to give the reader an integrated 
he ee the methods of psychology. Here the answer is less positive. 
a ae diversity of treatment of method given in the work has some 
a mor ABS but the reviewer feels that much would be gained by giving 
may be Page treatment of at least one conception of method. (It 
though that a more: restrictive title would then be appropriate.) Al- 
amaan ce of the individual discussions are good, the presentation of 
neithe: re in one area, controlling variables in another and possibly 
possibl. 9 „these in a third area destroys whatever continuity may be 
o this . With such an expansive subject matter. If the space in a book 
term r ee does not allow a discussion of the many ways 1n which the 
one vi a ethod is used, the reviewer would favor a systematic coverage of 
of ps h of method, i.e., a discussion of controlling variables for all areas 
hen hology treated or a discussion of apparatus and equipment for all 
ound etc. This opinion may not be generally shared. The treatment 
cati in Andrews’ book has the advantage of showing the many ramı- 
ons of the answers to questions of method. 
stu mae of difficulty, the book is directed toward the second-year 
goal, ma most of the chapters are written appropriately toward this 
May b = chapter on psychophysical methods, although a good chapter, 
dificult enle for the average student. Several other chapters may be 
Classig ecause some writers have, in an effort to include all phenomena, 
'Ssthed and categorized beyond the stage where simplification results. 
classifi carly stage of development of an area of research, exkauenne 
Va: Cations lead to as many classes as there are phenomena and the 
Ntages for the student are not always obvious. No 
e a aly; it is likely that the undergraduate student's appreciation of 
o Norge of method in a science and his general orientation to metho- 
the moal Problems would be enhanced by more frequent reference to 
unctions which methods serve and the relations that exist between 


Me 

Sate data and theory. In particular, more frequent reference to the 
th Y in which data-and “theory influence method would probably serve 
À ate the significance of 
art 


Useful end of making the student appreciate i 
‘cular procedures. The emphasis on the function of particular ex- 
Mental methods rather than on the methods per se would show more 
end, Y the elegance of certain procedures. It should also annie 

a to study problems with the same procedures ave a n 
Xisti used and to ask only those questions which may be e a y 
at ng techniques. Greater emphasis on the caine mere me i: ‘i 
if A and theory would allow the student to appreciate the paR a i 
Mesa analysis, the distinctions are useful mainly for instructiona 

a z a e jon. 
nd for textbook and article organiza ioe ot Dineen. 


Columbia University. 
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Snycc, DONALD, & Comps, ARTHUR W. Individual behavior: A new 


frame of reference for psychology. New York: Harper, 1949. Pp. 
ix +386. $3.50. 


The last half century has produced many theoretical frameworks 
within which to organize the empirical facts of psychology. Each 10 
turn has demanded attention; each has had varying degrees of accept 
ance; each has in some degree waned while at the same time it has con- 
tributed a permanent addition to the total body of psychologic 
science. From the mentalistic positions, which were a part of philo- 
sophical discussion for two millenia, the trend in theories was towa" 
greater objectivity—psychology was to deal with concepts as free from 
metaphysics as were those of physical science. The basic datum k 
psychology was behavior as observed by someone other than the Or 
ganism behaving. The authors of the present volume call this the 
“external approach”; they consider it entirely unsatisfactory because 
they claim, it permits prediction of behavior only on a normative 
basis—it is unable to predict exactly the behavior of the specific mi 
dividual. Such individual prediction the authors appear to hold is thom 
sine qua non of psychology, especially as it is applied to human affairs 
t In the present volume the authors present the phenomenologic@ ia 
p personal approach to behavior as a frame of reference in lieu of t 

external approach.” In spite of the book’s sub-title, “A new frame Q 
reference for psychology,” the contents, and the authors’ direct state 
ment (p. 206), indicate that this point of view has been discussed 


number of psychologists (p. 11). The real contribution of this volume 
is its essay at an integrated and detailed development of the poin A 
aie pide g ahi presents a logical development © i 
sy! sition, while the one cha -rasts 

phenomenological position to pter of Part III contr: ý 


Aces, ) mentalistic, neurologi d other & 
planatory principles as scientific methodology. Part sail pi 6 chapters: 


illustrates the place of the personal a: A as social 
necessary nor possible to examine all of the book’s d ee If one gra? 
the adequacy of the basic postulate and its corolla: Letalis. nast acte t 
the development therefrom. While minor appare: TAES ODS a aig aA 
R i s nt contradiction: J 
be found they do no violence to the logical develo In the diset 
sion of application this reviewer had ano bee n ai the 
samples were being ‘‘slanted” and that ose fee wae ewhat 
forced. A serious critique, however, must consider ne gt ostulate- 
In the words of the authors, “AHN behavior, Dito. ee? A is com 
pletely determined by and pertinent to the phenomenal field of ne penavitts 
organism.” Two terms in this basic postulate need defini ag The 
phenomenal field is “the entire universe, including himself, as it is % 
perienced by the individual at the instant of i 


Se action.” Thus behavio! ’ 
not related to situations as such but to the behaver’s ception of the 
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situation. There can be no quarrel with this principle, but it is not at 
all new, the essence having been presented by J. R. Kantor (who is 
completely ignored by the authors) in the concept of “stimulus func- 
tion” in his entirely objective system published in 1924-26. 
The second term which merits attention is ‘completely determined.” 
hile not explicit in the formal statement of the basic postulate, it is 
evident from many other statements in the book that ‘completely 
determined” is equivalent to “caused,” in the full metaphysical con- 
Notations of the latter word. In fact, in their criticism of the “external 
approach” the authors express doubt of its scientific status because of 
the avoidance of the concept of “causal relation” (p. 7). The insistence 
pn the importance of metaphysical cause in this exposition of the 
Personal approach” appears, to this reviewer at least, to cast some 
Oubts on the scientific adequacy of the authors’ point of view. 
ih he phenomenal field is the determiner of behavior, in a causal not 
a Statistical sense (p. 15). Individual behavior can be predicted from 
Ee videe of the behaver’s phenomenal field (p. 45). Such knowledge 
ob not be secured from direct observation, but must be inferred from 
eis behavior (p. 21). These three sentences, I believe, do no in- 
= ice to the authors’ discussion of prediction. (A check of each refer- 
ie under the entry “prediction” in the index failed to reveal any 
‘ ar-cut explanation of the process.) It would appear that in their 
he to secure exact individual prediction the authors prepare an un- 
Cessarily cumbersome machinery. If the phenomenal field can only 
>e inferred from observed behavior it hardly seems necessary to in- 
Toduce the entity at all. In short, prediction is made on the basis of 
Past behavior, and this is exactly what an “objective” system does. 
‘milarly, on page 29 the authors renounce past experience together with 
Mind and the nervous system as explanatory 


is = Say that the phenomenal self (a part of the tota 
“u 


a 
Nalogous to mind, or even the nervous system 


enj i 
AD, when the same facts can be exp 
W of Parsimony?” 

n one sense this review is not entirely A : 
viewed. Because, as a systematic position, the whole discussion rests 


Won the basic postulate, my primary attention has been dirci to it. 
ven if one cannot accept the postulate the work has real diaa 
Mical or other applied psychologists especially shou s o he 
Proposals carefully. The details of development of the “persona gme 
Of reference” have real prognostic value, even though question may be 


Ta; 4 ; 
ised as to the theoretical adequacy of the system EERIE 


fair to the volumė being 


University of Illinois. 
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AppPicciaFuoco, Romoro. Sommario di Psicologia. (Review of psychol- 
ogy.) Rome: Orsa Maggiore, 1949. Pp. 243. 


Of the forty-two nations that met in Geneva in 1937 in the in 
national Bureau of Education, only Italy did not agree to inclu F 
psychology in the required curriculum of teachers. This fact emphasize 
the inferior position that Italy holds today in psychology, despite ie 
eminent men as Giuseppe Sergi, Gregorio Rossolimo, Giorgio Zuninh 
and Sancte de Sanctis. 7 

The appearance of this book in 1949 is a distinctive surprise and me 
be the harbinger of a new day in Italian psychology. If translated, i 
would compare favorably with the standard introductory volumes 
available to the American student. Although the emphasis is chiefly 
continental, American Psychologists such as Giovanni Dewey, Giusepp 
Jastrow, Enrico Murray and Luigi Terman are well represented. 1 

The contents of the volume are broken into two sections, theoretice” 
and applied, each consisting of ten chapters. Although direct referenc’® 
are not made, it is evident that the author is well up on the latest thins 
ing in the various areas, and is able to integrate European and Ame 
can investigations in a smooth and effective manner. However, A 
thors are emphasized over the more importan 
n example, in constitutional typology, prima M 
anni, and secondary emphasis is on Kretchme" 
ccarati are not mentioned. +. oft 
ican standards) over-emphas!s a 
» this is a very fine, sound, and well-rou™ 


organize the facts of human behavior, He believes he has found suc 
principle in the notion of Least Effort. 


; st effort, and goes on to def” 
the concept for his own purposes as 
average rate of work-expenditure over 
eralized to the fullest possible extent. Iti 
ing areas, among others: the economy of 


time.” The principle is e 
s said to encompass the follo 
words from the point of V! 
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Sf Speaker, the economy of speech as sensory impression upon the 
cultural e problems of “mentation,” the problem of culture and of 
sp Ries ia i social communication, the distribution of biological 
the Tea a explanation of biological evolution, the dynamic basis of 
‘ore eudian death wish and life wish, the economy of geography, and 
I ems of economic power and social status. 
ie ae beyarid the limits of a review to attempt an evaluation of all 
take o ni hi ambitious program. It is diverting, however, to try to 
certaj ur bearings by examining the manner in which Zipf deals with 
reun Probleme which are familiar to the psychologist and which are 
muck na aly useful in studying behavior. What of motivation? _Inas- 
y k as “the entire behavior of an individual is at all times motivated 
tion i. urge to minimize effort,” treatment of the problem of motiva- 
simpl greatly telescoped and the question of conflicting motivations 
tbat oe However, despite the overwhelming importance at- 
cannot to least effort as the dominating goal of all behavior, the author 
e doe completely escape the existence of other kinds of motivations. 
much s not recognize them as such, but speaks instead of the fact that 
simple a person’s total behavior can be expressed in the form of the 
to the ot of tools and jobs. There isan attempt to match the tools 
Ete Ys and to some extent the job to be done will be determined by 
available at hand. So the objective of winning a war will require that 
hand. ae peace-time tools be adapted to making tanks. On the other 
Set of each human being is a set of sexual tools for which a reciprocal 
Soe Sexual jobs must be found.” Thus sex drive would appear to arise 
Wenta economy-bent objective of using sexual equipment which 
activi otherwise be idle, and if the logic of the situation is pursued, sex 
ver vity becomes an expression of thrift. This seems to be a kind of in- 
Sion of Freud. 
ii In the attempt to figure out ways to minimize the possible average 
See of work, intellectual and semantic processes are involved at all 
a _ Conflict, when mentioned briefly, is Henane as aS in 
“M antic systems and in problems of classification. section headed, 
4 ental disturbances: the Need for Logical Self Consistency, dis- 
usses mental difficulties as involving “classificatory. disturbance. 
ven physical traumata are laid at the door of semantics. Zipf says, 


i 3 
Whether in healing the wound itself or in going to a doctor for medica, 
T the semantic system is trying to restore a logical self consistency. 

Urning to a discussion of the ego, we find this concept defined as, “A 
Point in time-space which is to serve as a form of reference. This point 
i, to be construed in the mathematical sense of a point, though it may 
€ called an ego, or identity point, or a sou .” This woni oom to be 
an appropriate place to end the search for concepts that make some 
Connection with the “identity point” of the average psychological 
reader. 
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This system of concepts is evidently not seriously anchored in ob- 
servation of human beings as the psychologist knows them, though 
strangely enough there is in the book a great amount of empirica 
material which involves human behavior. There is, for example, an 
extended body of statistical data, showing distribution curves of a large 
number of phenomena, such as frequency of each word in James Joyce’ 
Ulysses, the number of articles of various lengths in the eleventh edition 
of the Encyclopedia Britannica and in various newspapers, the free 
quency of trips of given distances made by trucks and cars, the fre- 
quency of marriages in which mates lived different distances apart, 4? 
so on. 

Now ‘these are acceptable data for social science and to question 
their importance on the basis that they are not those with which the 
psychologist most commonly deals would properly be called professiona 
ethnocentrism. There can be value in establishing relationships bý 
tween environmental factors and almost any aspect of behavior: 
Opinions differ about the necessity of writing into the equations of thest 
relationships processes in the individual such as personality factor) 
drives, conflict, and the ego. It is scientifically acceptable to leav? 
these factors out if accurate predictions can be made without them, DY 
it is not acceptable to introduce them, as Zipf does, without making 4° 
contact with the large body of empirical psychological fact about Pe 
sonality and other aspects of the individual with which psychology de 


’ HELEN PEAK. 
Connecticut College. ` 


Ryan, T. H. Work and effort: The psycholo ion. New York? 
Ronald Press Co., ie Pp. eos BPE reniri 7 
Summary of this Review: I found the book to be both interesting 

and important. I shall comment chiefly on some of those assertions !" 

it from which I dissent. , 
Consider Ryan’s definition of Effort, e. (All the symbolic notation is 

mine.) Effort (e) is “the relationship between rate of performance 

(=P) “and the capacity” (P,) “of the individual at a given time.” , 
Ryan strove for operational definition. Did he achieve it? He did if 

he indicated a set of operations that are (1) clearly conceived, (2) 

unequivocally denoted, and (3) capable of being performed. Otherwis? 

he failed. Let us see. 
Performance (=P)—in what task? Evaluated by what standard? 

In terms of useful Work? Power? Force? Action? , ..? Is it to be &* 

pressed in terms of energetics, or perhaps rather in terms of some social 

concepts, such as how many letters are correctly typed in a minute 
how many cards are correctly sorted in an hour, how many problems}? 

mental arithmetic are correctly solved per calorie of heat output? O” 

perhaps, in some terms not mentioned in this list? Are these rat 
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ae interchangeable? If they are not interchangeable then each 
ay it ear a special name, not a generalized name used ambiguously. 
fins P reeretiully, but it seems to me that the author carries this term 

o leaving it operationally undefined. ] 
defini i Sa now ask when is the “given time” that Ryan puts into his 
B Are P’ the actual performance and P,’ the maximum per- 
apa be determined on the same date? If so, how does one dis- 
a “iven petween P’ and P’? It seems to me that all we can observe on 
Means a date is what the subject's performance P’ then is. We have no 
We - finding out what it, at most, could have been. In other words 
ae determine P,’ his maximally possible performance, or 
assign Pag opacity on that date. Then, what meaning shall we 
subject Ti Shall it imply the maximal performance-rate that the 
orma as ever yielded? Or perhaps the average of his highest per- 
r oescores between certain ranges of dates? Or if not, what then? 
Seta a rover arbitrary dating-system and spacing system we adopt, we 
ow Ss P.” that is logically capable of being exceeded at any time. 
Performan that P’>P,’’.. Operationally, it means only that the 
On som ance of the subject on one date surpassed his actual performance 
is TRA other specified date. (I say “other” because, as we have noted, 
ate.) ormance on one date cannot exceed his performance on the same 
Qualify} ut now suppose we label P,” his “capacity without using any 
erfo; ying adjectives or subscripts. Then we have said that his dated 
TMance exceeded his undated capacity for performance. Since 
ance) tpi? (Wherein 1=the index associated with maximal perform- 
efinit; is implies that P’/P.’’ can exceed unity, which contradicts the 
else p ton. So, we must either make some very awkward assertions, or 
than epudiate the definition. For it implies that a subject can make less 
No effort at all. 
Yo T fuzziness of definition pervades many parts of the work. In 
Pinion it does not serve to make it easier to read understandingly. 
shoy. ai first chapter Ryan presents a table (1, p. 16) that purport to 

ar for varying population-numbers, the “range of correlations whic 
aed be obtained by chance” if “no correlation exists in the population 
Ree Which the group” (i.e., the sub-sample) “is drawn. Now stro a 
Si that falls outside this range. Should we then declare that it 
not have been obtained by chance? Would it not be better to 


Sa i raed 
Si that the probability of getting so large a valas Dy og ue 
ch % is th i baābility series corresp A 
e number in the pro 4 we obtained? It is my 


a “ae . 
bce’ or to the so-called critical ratio that AR 
>nsidered opinion that questions such as these cannot be economically 


'scussed with students who lack one year of collegiate mathematics and 
a ear in sound statistical training. But on the other handai ae a 
o useful book on industrial psychology or generally in applied psycho! 

SY that presupposed less training than that. ` 
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I differ from the author in his presupposing that decrement of peg 
formance measures, in general, the effectiveness of an agent of impair 
ment, such as prolonged labor, deprivation of sleep, deprivation 0 
oxygen, or dosage of alcohol or a drug. For the presupposition deng 
by implication—but yet effectively—that the living organisms is a com 
pensating mechanism, though it really is. Like other compensatiié 
mechanisms it tends toward homeostasis, either at one “level” or ae 
definitely at some other level. In studying impairment one might, a 
course, measure decrement of performance, but one will ‘miss t 
boat” if he overlooks observing and taking into account the vane 
devices which the organism uses to maintain, in the face of progressiy 
impairment, something like an equilibrium-state or a set of equilibriu 
states. Therefore I have to regard part of Dr. Ryan’s work as being 
maldirected. uaa 

My space being limited, I shall now mention a few matters as briefly 
as I can. On p. 269 the author presents an “experience-table” inen 
rectly referred—though doubtless accidentally—to an article by Dodg? 
and Romig. It shows three hypothetical distributions of accidents P° 
operator. The first is based on a rate a@,=2 accidents per operator: we 
second on a rate d2=0.5. Both these distributions are Poissonian. T 
third distribution composed of the sums of the other two, is no? 
Poissonian as it necessarily is if its components, each being Poissonia™ 
are based on different accident-rates and therefore on different variance 

; One would like to reverse the process—I once tried it for a sh 
time—and analyze a given non-Poissonian distribution into tW? 
more Poissonian components. It can be done—either by means ¢ 

correspond to the analysis of a Fourier series, which will yield an eX@° 
result; or by the method of moments, as the late Percy W. Cobb prov 
in an article that still lies unpublished. But in either event, one may 
expect to get (1) some negative fractional populations, and (2) some 
negative exponents, either real or imaginary, to satisfy the form 

The problem is like that of the “vector-analyzers”’ or the “factor 


analyzers” in psychology: one can find a unique resultant appropriatt 
to the problem described if one is given the various components; bu 


omponents from a given resulté 


hat 


ula. 


belong in the same accident-classeg a; 
which are which. 

I must now record exceptions to what the ; some 
work which I personally directed. Part of it eau ee part 
severally, but I can speak authoritatively on both parts Tt is true thé 
the Connecticut sample population which Cobb Bon ared With a 
Poissonian distribution to find the correlation with detent rate thay 
“the best of all possible” tests would yield was not a “random sample 


BOOK REVIEWS 177 


ats the subjects had been ordered to take the Lauer and DeSilva 

because they had been recently involved in accidents and the 

ee of their re-licensure had been raised. It is not true that this 

agai in the sampling was in any way objectionable—unless one insisted, 

(ae Cobb s warning, on treating the sample as if it were different 

od what it was, and was plainly declared to be. No wise person 
ne extrapolation in a public place. 

Mar 1s true that the distributions which Johnson and Cobb used to 
a a regression toward mediocrity in accident-rates of the 
that „Operators in two different periods were not normal; it is also true 
E computing the probability of the differences between two pro- 
Norm i we used a formula that presupposes that such differences are 
Brokat distributed about a mean of zero. But the largest chance- 
order ee we found by the conventional formula was of the 

E vari 10 “and I wonder what a correction of a second order would 

ars 9 Also, as Ryan says on p. 292, I did not take notice of Dun- 

Chis kh atistical work on psychosomatic problems in accident-making. 
was do benen partly because most of my contribution to this work 
bold ne up and written before Dunbar’s work was published. I make 

to say now, however, that I do not set a high value on her statistical 
Procedure, : 
mas Pett this book is interesting and valuable. But to get the 
a um value from it one must read it critically rather than with a 
to gulping and regurgitation. 
> H. M. JOHNSON. 


Tulane University. 


Buros, O. K. The third mental measurements yearbook. New Brunswick: 
Rutgers Univ. Press, 1949. Pp. xiv+1047. $12.50. 


me Those who have been working for some time in the field of measure- 
1 nts are already familiar with the plan and purposes of The Mental 
or surements Yearbook. Newcomers in this field will soon get, the in- 
o mation for themselves, because the Yearbook has established itself as 
ne of the necessary volumes in personal and departmental libraries. 
ress 'n earlier volumes, there are “frankly critical” oniginal reviewa, “ 
ts and of books on testing, as well as excerpts from reviews whic 
ne been published in other places, the aims of the volume eo oo 
en Y the presentation of information about tests and ome u i. e 
t Couragement—indeed, the compulsion—of test makers and writers 
O do better work. : 5 
An attempt has been made to list all commercially available tests 
. and books for testing, which have been published between October 1940 
and December 1947, In addition, a few which were published at earlier 
at and which were missed in earlier editions are also reviewed. Six 
undred sixty-three tests and five hundred forty-nine books are referred 
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to. The whole series of Mental Measurements Yearbooks constitutes H 
most complete bibliography available, and so far as this writer pe 
the only extensive one which gives critical evaluations. The Aa 
“Mental Measurements,” it should be noted, includes the areas 0 
of educational achieveme : 
Those who contributed to the Yearbook were charged to be “frankly 
critical with both streng 
manner.” While the invitation em 


e » n 
es are: a periodical directory 4 


f 4 -dex O 
dex; an index of titles; an index 
sts. 


D. A. WORCESTER: 
University of Nebraska. 


Super, DONALD E. Appraising vocational fitness by means of psycho- 
logical tests. New York: Harper, 1949, Pp. 727. 


index; a publisher’s directory and in 
names; and a classified index of te: 
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a experience. The author has also understated his scope by using 
thie "ee vocational in his title. The Columbia group has tended to use 
For ap in a very broad sense, and it is thus that Super has used it. 
an a Prospective readers who, like the reviewer, consider vocational 
extremely limited concept, Super might will have substituted 
Psychological fitness. 
germane Vocational Fitness should be a widely used book. It isan 
- ia addition to the libraries of clinical psychologists whether they 
mn Paged in industrial or educational applications or in the practice 
acy otherapy.. The administrator who employs or works with the 
Siew) psychologist will find pertinent information. Because of the 
well ope informal methods of presenting materials, upper division as 
text or graduate students should find it readable and interesting as a 
oa The reviewer does not believe that Super has at- 
ihn to replace such books as Bingham’s Aptitudes and Aptitude 
os S a has introduced a volume in competition to such a publica- 
tributed JUrOS Mental Measurements Yearbook. Rather, he has con- 
Gos interpretive data which make other presentations in the field 
ye hological measurement more useful. 
on e book moves at a fairly rapid pace; its evaluation of counseling 
and of a practice appears sound. Super’s comments on, Rogerianism 
number er approaches to counseling are sensible and objective. The 
Prepar of years during which the manuscript must have been in 
Hn = ona evidenced by the carefulness of the workmanship and the 
Catehut ensiveness of the bibliography- Significant research has been 
cha a y selected and well presented. Especial attention is called to 
ae ers XVI, “The nature of interests,” XXI, “Using test results in 
k ine” and XXII, “Preparing reports of test results. These 
ee contain pertinent materials which, in the opinion of the re- 
Sle] are presented well above the general level of many such pre- 
thee Readers will find Appendix A, “Statistical concepts,” a 
uable review of oft forgotten basics. 
th Some readers will hope with the reviewer that when Super comes to 
€ inevitable revision period he will have at hand a solution to the 
Toblems of consistent and psychologically acceptable terminology. 
Ome of the chapter heads follow the general trait names so much used 


ees : ar 3 
Y clinical counselors with their clients. Examples ee “clerical apti- 
“mechanical aptitude. However, a 


udes,” “musical talents,” and itude 
(arate chapter is presented on “Manual Dorii and ei 2 
li Patial Visualization,” concepts which are frequently presented 1n the 
lterature as factors or traits which are aspects of mechanical aptitude 
and ability. This is not criticism but rather a hope that Appraising 
Ocational Fitness when revised may help us to escape from a semantic 
Wilderness. fessi 
In conclusion, this book is highly recommended as a pro essionally 
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eee : he 
sound, well-written, authoritative and thoughtful presentation of t 
use of tests in clinical psychology. 
Mixton HAAN. 
University of California, Los Angeles. 


, , k: 
MATHEWSON, RoBERT H., Guidance policy and practice. New Yor 
Harper, 1949. Pp. xiv+294. 


It is probably generally agreed that sound attempts at formulan 
of a framework of fundamental theory for guidance are highly desira sts 
This book represents such an attempt. Basic assumptions and goner a 
are dealt with extensively in discussing guidance policy and practi 
The approach is broad—perhaps too much so. ny 

Discussion is generally on a high abstract level. It is true that eee 
of the topics covered have little or no related research data on is 
to base discussion. The reviewer feels, however, that this bog is 
definitely lacking in presentation of supporting evidence where eue a 
available. The typical school administrator may have difficulty ! 


thinking in guidance. It is easy to criticize unduly any person makit 
such an attempt, but even if only a portion of the theoretical framewo 


f: A + tare 
as presented ultimately Proves valid, the attempt should be consider 
worthwhile. 


and cost of guidance Programs. Part II includes the nature of guidanti 
n the school and community. Part 


P 2 rites 
; in guidance, such as the responsibilit! g 
of educational systems and society, types of personnel and trainin 


required, and the role of the counselor. Part IV discusses the future % 
guidance and the need for cooperation of education, as the primary 
medium, with the total community. The following conclusion is Pr 
sented: “Results of our study of the needs for guidance in America® 
Schools and community, and of the forms of guidance service require¢ 
to meet these needs, all point toward.a single imperative requirement’ 
a national policy and strategy of guidance and personnel service 1” 
education” (p. 265). i 

Mathewson did not sidestep difficult philosophical and psychologicê 
issues in writing this book, but that does not imply that all such isuot 
are treated to the satisfaction of all readers. The book, however, is 2° 
intended to be a final blueprint of a fundamental theory for guidance: 
For the person who is interested in the formulation of guidance policY 
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al : , . f 
apd practice, this: book should prove to be a thought-provoking review 
any of the problems which have not yet been solved. 
Th P Frank M. FLETCHER, JR. 
he Ohio State University. 


Doy 
nei Witma T., Coomps, CLYDE H., & Travers, Rosert M. W. 
Uni measurement of student adjustment and achievement. Ann Arbor: 
Ti Iv. of Michigan Press, 1949. Pp. 256. $3.00. 
he Institute for Human Adjustment at the University of Michigan 


organi 
eee conference in June, 1947, on the topic of this title. The 
and to sty os = intended to be of interest to psychologists and educators 
erences f ee in these fields. In contrast with many educational con- 
o Fton the subject of guidance, the lecturers apparently were asked 
So that th reasonable training on the part of all members of the audience 
is common, ae of the lectures would beat a much higher level than 
ilbert W his volume presents these lectures. ; 
Ovement re s opening lecture reviews the status of the guidance 
€ Profess; e development of personnel work, and the stabilizing of 
ession, 
adjustmens” four lectures are on the general topic of measurement of 
Sonality sur Percival Symonds and Murray Sherman review a per- 
Point of urvey which they conducted in a junior high school, from the 
kenton heey and its contribution to good counseling. Harold 
Measurj Tings the reader up to date on some of the technical aspects 
techni ring instruments in guidance. Max Hutt speaks on projective 
Sm Seg in guidance and Wilma Donahue closes the section with a 
Sion of the training of guidance workers, especially with reference 


o P 
Tchodynamics of personality. _ a cutis 
ent t next group of lectures comprises reviews 1n the field of achieve- 
hiey, esting. Irving Lorge reports on trends in the measurement of 
Scale ement. Warren Findley emphasizes the development. of large- 
techn; vhievement testing, describing some of the organizational and 
Boa, ical problems of programs like the College Entrance Examination 
mi the Iowa tests, and some of those used in the military services. 


H . . 
teste ivlin presents an analysis of the teacher’s role in achievement 
test. & which is a proper emphasis, since in these days of the expert 
fete and the centralized testing service, the teacher sometimes is 
tor Eten Arthur Traxler’s presentation of diagnostic testing in relation 
anal, medial teaching points out the important idea that ee. ores an 
Wi yee process properly carried on by competent peop : moe a 
ing, € variety of sources of information. Tests provide much of t ai 
Ormation, and the more specific these tests become, presumably the 
Ore unique contributions each can make to the final diagnosis. = 
of Nother group of lectures is concerned with the topic of yee iction 
Success. One of the more comprehensive is that by Robert Travers 
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who reviews research on the prediction of academic success. This 
chapter has a bibliography of 272 items which ought to be of interest 
to persons working in this field. When one thinks of Walter Dearborn 
one expects a lecture on the psychology of reading. This time Dr. 
Dearborn delves back into his rich experience and comes up with some 
notes on the relation of a student’s background to his school success: 
In the anecdotal manner, but quite pointedly, Dearborn extracts severa 
ideas which should make those that think they know all the answers ĉ 
little less smug. David Trout reviews attempts to correlate academic 
achievement and subsequent success in life. He reviews the research 
and problems of research involved in using such criteria as eminence 
wealth, occupational status, and so on. One of the most important 
points he makes is that colleges and schools might do well to make 
researches as to why persons who fail in their institutions somehow 
succeed in life. George K. Bennett's chapter outlines some of the major 
problems in guidance with respect to vocational and technical training: 
One of his main points is that guidance must be early enough so E 
practical decisions can be made. The choice points are probably early 
in the junior high school and again at about the eleventh grade. 

The major address in the last section is that by Clyde Coombs 
who emphasizes a new slant in the measurement of psychological tral A 
and outlines a program of research to investigate his ideas. f 
present time traits are measured and a person is assigned a status 5¢9 
Two persons can have the same status score on the basis of pass!” 
different sets of items in the test used. Coombs suggests also that 4 
dispersion score be developed as a meaningful concept to help describe 
persons. He also points out that we can develop a trait status score 3” 


Sieh perlon score, these scores providing for us a better unt 
of the traits themselves. In ero ; erion oft 
status scores and the dispersion groun studis the miep 


$- ain $ . res 
i . of th ion sco 
become units of importance. e individual dispers 


Jacob Orleans was asked to close t 
of the guidance program of the future 
a statement of what the author thinks 
Aonalprartice m e field of guidance. h 

e writer of this review heard all wit 

both trained psychologists and eam = eo ad 3 aw 5 
and teachers in attendance. His impression was th 70 a ersons aP- 
preciate a conference in which the level of prese iil i is ee t high 
enough to be stimulating to all and which gives o ay ote f having 
moved forward in one’s own development. Na Teu of thes? 
chapters are major contributions, but there is tae pona book t? 
warrant careful reading by specialists and Practition poe field of 
Ta ao oners in the i 


ore: 


. H n 
he conference with a descripto 
which chapter naturally become 
will be good standards of pr 


The Psychological Corporation. HAROLD SEASHORE. 
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Hu 
Hg Euizasrtu B. Adolescent development. New York: McGraw- 
, 1949. Pp. viii+566. $4.50. 


up ee eh maniis the principal studies on adolescence reported 
velopment é beh is organized around the usual topics of adolescent de- 
ventional dey avior, interests, attitudes, and personality, in a con- 
the large be times, obscure style of scientific reporting. Because of 
vigilant lest h er of data reviewed in this book, the reader must remain 
trees. Topic he miss the forest by too much preoccupation with the 
the book p a are judiciously and generously used throughout 
omission eae agian no chapter summaries are included, which 
Teader, Ue or needless confusion and labor on the part of the 
Supportive ar. rtunately, the basic principles are not set off from their 
Oout for Oe making it necessary for the reader to ferret them 
critical discus ea These mechanical defects, along with an absence of 
Provide those RON: of methods used in the study of adolescence, will 
of work, instructors who use this book as a text with a good deal 
T s 
is an x 2 See feature of the book is its insistence that adolescence 
Popular Ba rather than an age of transmutation. Contrary to 
avior E sna adolescence is not an age of miracles. The basic be- 
Some e of childhood do not suddenly become transmuted by 
RA ae into fully mature, socially approved reactions. 
Present in hat 1s book, evidence is presented “to show that traits 
me and Ps ildhood will become more deep rooted with the passage of 
more und lat undesirable traits, instead of disappearing, will be even 
Welfare. y esirable.’? This is a lesson parents, teachers, ministers, child 
CoE workers, and all others responsible for youth should learn and 
well. Itis a lesson that is persistently but, often-times, obscurely 


Ught in this b 
ook. 
of the so-called abnormal 


l at all when judged by the 


No clear- 
thor’s contention, 


idental findings of 


ich expressly support the au 
ably supported in the inci 


View js 
Udies, 

4 The reviewer feels that some important studies have been neglected 
n this book. For example, the experimental studies on level a Fl ale 
ion are overlooked, as are the field studies on social climate of Lewin’s 

Students, and the frustration and conflict studies of Rosenzweig, the 

ale group, etc. In fact, the principal short 


in the reviewer's opinions d “criti aes 
Coming of the book is its excessive use of so-called ‘‘critical-ratio 


,” #2« 
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research. More elaborate experimental studies than those of the usual 
questionnaire and attitude scale type should have been included. While 
not expressly aimed at the study of adolescence, there is much valuable 
material in these more elaborate studies which throws light on the 
adolescent. 

There is, throughout the book, a sort of native faith in simple cause 
effect behavioral relationships. For example, on pages 115-116, the 
author states that “The most common causes of adolescent suicides are 
(1) disappointment in love, (2) failure in school work or in jobs, (3 
maladjustment to work, (4) homesickness, (5) maladjustment to pat 
ents, and (6) intellectual doubt and anxiety.” While these factors may 
be present in adolescent suicides, they alone surely do not cause it: 
Our science has demonstrated repeatedly that behavior is over dete! 
mined in the sense that there are many interacting causal factors in 4 


aspects of behavior. This book overlooks basic behavior dynamics 4 
too often. 


There are some inaccuracies in the book. An example is on page 
486 where the author states that “Insanity in the forms of dementia 
praecox, hysteria, and manic-depressive psychosis is becoming increas 


h S ut the increase of dementia praeco* 
and manic-depressive psychosis in view of the excellent study of Landis 
and Page is to be debated. In the reviewer's opinion, a reported increas? 
in psychosis should be accounted for in terms of the limitations of thé 
data which tend to show the increase. 


‘he re en back quite a few years in the treatment of the 
physiological concomitants of behavior. One gets the impression that 
this concomitance is a one-way affair w 


chology. It should also prove a val 


final point in favor of the book deserves mention. The author indulges 
in practically no moralizing. This is especially commendable in # 
field where most popular books are disgustingly Moralistic 


OBE ER. 
Trinn Cleg RT P. FISCH 


BOOK REVIEWS 185 


Esca < icati 
ae S. K. An application of the level of aspiration experiment to 
York: 2 of personality. Teach. Coll. Contr. Educ., No. 937. New 
vork: Bureau of Publications, Teachers Coll, cite Haig 

- Pp. viii+132. $2.10. 


Thi A 
in fae nee is of limited interest. The differences in behavior 
are described. E pc situation between two groups of school pupils 
the experimental e control group selected as well adjusted in school and 
kechide aor selected on the basis of maladjustment ın school. 
Primarily in A iffers from previous experiments on level of aspiration 
Eiko. a conceptual system in which the results were analyzed. 
between wal out that no significant relations have been discovered 
certain persor nae L. A. scores, especially discrepancy scores, and 
discovered if a ity variables. It is her contention that relations can be 
coretical sah experimental observations are interpreted within the 
nd that 30 structs of vector and topological psychology. Thus we 
Seven PE A oo are devoted to quantitative results which lead to 
€ading to ik as contrasted with 52 pages of qualitative results 

Powe conclusions. 

o! Subjects, Wit be adversely criticized on the ground of the selection 
equate a ith such small samples, 19 in each group, the failure to 
responses hea parameters which might possibly produce differential 
xample, 90 ween the two groups becomes of major importance. For 
xperime per cent of the control group and only 26 per cent of the 
ntal group were girls. And again, in attempting to explain 


w 

yt EEA k eas $ 

th he aspiration level of the maladjusted group was initially higher 
tates (p. 31) that the majority of 


a 

th n that of the control group, she s 

i ticular school, ‘‘where stress 
h to a new task.” 

raph follows the accepted pattern of 


Present; . 
€nting an experiment. Nine chapters follow in this order: statement 


of 
is a'¢ problem, methods and procedure, results and conclusions. There 
level ibliography of 49 titles, 40 of which are concerned with other 


of aspirati n studi 
ion studies. 
RICHARD T. SOLLENBERGER. 


L Mount Holyoke College. 
E ALFRED, The commonsense psychiatry of Dr. Adolf Meyer. New 

ork: McGraw-Hill, 1948. Pp. xvii+677. $6.50. 
A This book consists primarily of 52 of the many papers written by 


‘olf Meyer during the approximately 50 years of his work as a psy- 
Jes are reprinted, some- 


c a 5 
riatrist in the United States. Most of the artic’es a 
Mes in abridged form, from well-known books and journals, but many 
€tive from relatively obscure sources, such as privately printed reports 


and addresses. 


The 52 articles are classified in twelve sections, which have such 
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titles as “Preparation in Europe,” “Action in Worcester,” ‘Training 
the Doctors,” “Science of Man,” etc. Lief’s contributions to the book, 
aside from his selection of the articles, include a foreword, an intro- 
duction to each section, reference notes, a glossary of medical an 
philosophical terms, and an index. d 

The aim of the book is “to give the average person a better practical 
understanding” of Meyer’s viewpoints, “to portray the evolution of a 
psychiatrist and of his thinking and work.” It is, Lief says, “an exposi- 
tion of American psychiatry and at the same time the picture of a phy- 
sician in action” (pp. xi-xii). To this end, the arrangement of the twelve 
sections is basically chronological. Each section, as noted above, is 
preceded by an introduction which is both descriptive and interpreta 
tive, and which serves to put in proper perspective the group of articles 
which follow. These introductions, taken together, provide in them- 
selves an excellent account of the development of Meyer's “psycho 
biology,” and of his work as a teacher and a leading figure in the PSY" 
chiatric world. 

In the opinion of the reviewer, the book is not without at least minor 
defects. For one thing, the fact that it attempts to combine a chrono- 
logical narrative of Meyer’s professional activities with a presentation 
of his various concepts and theories deprives it of any single organizing 
principle. Also, the reader will not find, even in Lief's introductory 
discussions, any clearer exposition of Meyer’s psychobiology than !$ 
already contained in such familiar articles as “The Psychobiologic@ 
Point of View” (in M. Bentley and E. V. Cowdry, The problem 4 
mental disorder. New York: McGraw-Hill, 1934; reprinted in the pres” 
ent volume). Furthermore, the various articles in the book vary C0?” 
siderably in their interest to most readers. Some, especially the earlier 
papers, are of value chiefly because of the light they cast on the suc- 
cessive stages of Meyer's intellectual and professional growth. Others 
serve mainly to reveal the huge scope of his interests and activities 
eg., in medico-legal problems, the mental hygiene movement, the 
teaching of psychiatry, the preparation of case histories, birth control, 
etc. It might be added that the attitude of Lief in this etare to present 
Meyer as psychiatrist in his entirety is that of an admiring pupil rather 
than of a critic. 

Nevertheless, the book is indispensable to anyone who wishes t° 
obtain a thorough knowledge of Meyer’s thought and work, and of the 
extent of his influence on American psychiatry, without hiniself under- 
taking the task of locating and bringing together scores of widely scat- 
tered papers. Meyer himself was either too occupied with his work 25 
physician, teacher and executive, or too disdainful of what he calle 
dogma,” ever to undertake a reasonably complete and authoritative 
version of his theories and his psychiatric methods. In the absence ° 
such a version Lief’s work is very welcome indeed to the interested sty 


dent. 


= rT 
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ee book makes clear, Meyer’s influence on psychiatry in the 
ae tates undoubtedly has been very great. It is the more surpris- 
dive eon Lief does not note this point—to observe how small his 
es influence on psychology seems to have been. Even in the text- 
dese aie abnormal psychology, psychobiology either is only briefly 
t Ad al or, more usually, is not mentioned at all. Also, the references 
texts 2 Meyer in the indices are not numerous. In eight fairly recent 
medi, the number of such references ranges from two to twelve, with a 
lan of 3.5, and many of them are to Meyer as author only. 
of an Possible that psychobiology has had, indirectly and by a sort 
its haa process, some share of the influence on psychology which 
merit nity with much respectable psychological theory would seem to 
as For example, it may have played some role in furthering the 
ee te within psychology of such conceptions as those of the or- 
stud ee whole, the value of the personal history approach in the 
so y of an individual, the importance of social factors in shaping per- 
nality, the emphasis on functional and environmental factors rather 
D on organic and genetic ones for the explanation of behavior, and 
expli -_ However, if psychobiology has had such influence, the fact is not 
\citly recognized in most psychological writings. à : 
the gaps one reason for this lack of direct, recognizable influence is 
A requent obscurity and difficulty of Meyer’s style, together with 
employment of various ill-sounding “neologisms” such as ergasia, 
aren gasia, anergasia, and the like. Another reason may be the fact, 
in dy referred to, that Meyer himself never presented his whole theory 
rip Sanized and systematic fashion. However, it 1s possible that the 
ig eas reason for Meyer’s apparent lack of influence on psychology 
ai at his concepts are too much like those with which most psycholo- 
Sts are already equipped. His “commonsense psychobiology re- 
embles in many important ways the more or less eclectic, and only 
| hed systematized explanations of human behavior to which a ma- 
hed of psychologists adhere. In consequence, Meyer's theories— 
atever novelty they may have had for psychiatrists—provide most 
Psychologists with few if any new insights, and merely reaffirm concepts 
With which tk h long been familiar. In the scientific world, as 
elsewher perme He ell as the most censure tends to accrue 
ee the most credit ax Y hom psychologists will include 
e dogmatic revolutionaries, among whom p y 
teud and Adler bat not, we think, Dr. Adolf Meyer. 
} LELAND W. CRAFTS. 


New York University. 
i ingfield, Ill.: Charles 
Kanner, Leo. Child psychiatry. (2nd Ed) SRNE 
C Thomas, 1948. Pp. xxiv+752. $80 contribution to 
5 After passing through five printings this Poly rewritten edition 
Sychiat d pediatrics appears in a CO 3 ic ori : 
a pei haa eals respectively with parts on history, basic orienta 
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tion (age, physical conditions, environmental and psychological vart- 
ables such as intelligence and attitude), clinical considerations (syMP~ 
toms, diagnosis, therapy and prevention), and phenomenology. This 
final part includes a section on (1) personality problems arising from 
physical illness, (2) psychosomatic problems, and (3) problems of be- 
havior. The largest section, problems of behavior, covers a wide rang? 
of syndromes such as complaints connected with vegetative functions 
bodily manipulations, speech, sex, scholarship, delinquency, anxiety 
and neurotic symptoms, schizophrenia and suicide. 3 

Treatment of such a wide scope of subject matter in several ove 
lapping disciplines perforce offers difficulties to any scholar. If the write 
is also a busy clinician the task is almost insurmountable. In many i 
these areas the existing bibliography is very extensive and drast! 
condensation and selection is necessary. Dr. Kanner exhibits a bros 
approach to most of the problems treated, quoting studies and pret 
points of neurologist, sociologist, anthropologist, and psycholog's f 
Furthermore, his selection of studies and evaluation and integration ° 
conflictory viewpoints in the many fields treated is a real contributio 
Coverage of journal literature, however, indicates that the task : 
beyond the capacity of a single writer who represents one profession: 
This problem adds validity to the recent trend of several spece 
cooperating in the publication of advanced psychology textbooks. 923: 
latest date, for example, in the bibliography on emotion proper is 1 his 
Half of the references on intelligence date from before 1926 and t x 
section falls short in comparison with a standard undergraduate te 
in Child Psychology i- 

The part entitled “Basic Orientation,” which touches on psycholo 
cal theory, is in marked contrast with the rich clinical chapters 1” n 
latter parts of the book. It is loosely organized and does not pre a 
a systematically consistent approach to human behavior. For examp i 
both the views of Allport and Guthrie are espoused without indicatio” 
of their differences. The disparity between these two parts of the an 
argues for continued and closer cooperation of the two professions. 1 
psychologist working with theory of personality and experimental dy 
sign of relevant laboratory studies, and the Psychiatric clinician bot! 
can benefit by such a union. Moreover their students will find this 
mutual complementation imperative to adequate training. 

Kanner is as eclectic as his Meyerian background might suggest: 
The second edition, however, shows less of Meyer’s obvious influenc® 
A chapter on psychobiology as such has been dropped and the emphas!§ 
on Meyer’s unique terminology has abated. The volume will strike th 
contemporary clinical psychologist as conspicuously brief in the trea” 
ment of adjustive mechanisms and deeper Psycho-dynamics. 

In psychotherapy the emphasis is on release through projective and 
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a techniques and by the establishment of a good relationship with 
thst and those who influence the child daily. Stress is placed upon 
sities es the attitude of those who influence the child, and as- 
hips” Ta and the child to achieve better perspective and relation- 
peutic erapy is neither highly directive nor non-directive. Thera- 
but Se pgs are included in the discussion of almost all syndromes, 
withi plied in these discussions is the importance of all relationships 
Thi the child-environment pattern. 
the se book will continue to serve as a handbook for the clinician and 
Ps ie ent interested in problems of children but beside it should stand 
d text in child psychology and a book on psychodynamics. 
FreD MCKINNEY. 


University of Missouri. 


D 
oe FLANDERS. Synopsis of psychosomatic diagnosis and treatment. 
t. Louis: C. V. Mosby, 1948. Pp. 501. 


ALE ; 
FEADER, Franz, & FRENCH, Tuomas M. Studies in psychosomatic 
vedicine. New York: Ronald Press, 1948. Pp. xiii +568. 


amaa an tha in title and technique of collaboration, there is little in 
Stated nii these two treatments of psychosomatic disorders. Broadly 
who = Dunbar s “Synopsis” is a guidebook for the general practitioner 
cate eeks information on the role of personality factors in the varied 
8 T of physical disorder. The organization of the volume follows 
Speciali Principles and practice of medicine. Chapters contributed by 
At ists deal with diseases of the vasomotor equipment, of skin, eye, 
cire Meet teeth, endocrines and of the gastro-intestinal, respiratory, 
than atory, genito-urinary and metabolic systems. Separate, short 
ri Pters describe accident proneness, functional disorders and indus- 
m a medicine. Coverage is clinical, with scattered references to research 

aterial, Each syndrome is accompanied by description of psychologi- 


ca Stiology and therapy. , . ; a 
ewan second volume under review is a series of reprints detailing the 
arch and experience of members of the Staff of the Chicago Institute 
“ig Psychoanalysis. Unlike its companion volume which seeks its unity 
Na nosology of disease, the work by Alexander and French finds its 
Coherence in the analytic orientation of its contributors. Prefaced by 
a number of articles on general principles of psychosomatic problems 
aS seen from the vantage point of psychoanalysis, the remainder of the 
ok deals with the gastro-intestinal, respiratory, cardio-vascular, endo- 
Stine, muscular and miscellaneous diseases- Emotional and personality 
actors appear frequently in the titles of various ee ame 
For the psychologist, some interesting queries ar ia otk a 
the contents and the assumptions of these two treatises. ln both, lip 
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service is paid to the necessity for enriching the understanding and 
therapy of physical disorder by information on the personality organiza- 
tion and psychology of the patient. However a count of references 
indicates almost complete neglect of publications from systematic 
(academic?) psychology. Of the 432 bibliographic citations in Dunbar $ 
book, only six are the work of psychologists. Alexander and French are 
equally merciless in their indebtedness to psychology, four of bis 
references cited emanating from psychologists. (Of these four, two dea 
with the James-Lange papers on emotional theory.) - 
However interesting, alarming or revealing these statistics, it 1$ 
more important to examine the orientation of the specialists from the 
medical field toward the ancient problem of body-mind relationships: 
Both volumes regard their contribution as a partial solution along 
monist lines of the old controversy. Alexander, quoting from the opening 
editorial of the first issue of the Journal of Psychosomatic Medicine 
notes that “Emphasis is put on the thesis that there is no log 
distinction between ‘mind and body,’ mental and physical . . «+ 5 
takes for granted that the psychic and somatic phenomena take placi 
in the same biological system and are probably two aspects of the sam 
process, that psychological phenomena should be studied in theif 
psychological causality with intrinsically psychological methods, ara 
physiological phenomena in their physical causality with the metho! 
of physics and chemistry” (p. 3). In illustration, emotionally caus¢ 
elevation of blood pressure is admittedly effected by a physiologic?” 
mechanism but the psychological etiology must be studied psycholog? 
cally through introspection or by verbal communication, It follows 
according to our authors, that psychogenesis is a physiological proc¢ a 
of excitation in the nervous system which can be studied by psycholog 


? ; - “Personality research or mo 
tional psychology as a science begins with him (Freud)” (p. 20). 


concomitant physiological processes, 
tion whether we shall dispense with ou 
(p. 28). Thus the reconciliation of the mental 
but a programmatic foot-note with some doub 


Oversy by elimination, 
Somatic area and by 8 
Study of so-called subiet 
atics make one hesitate 


emphasis on the analytic techniques for the 
tive factors in disease. Such semantic acrob: 
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ieee e caim of psychosomatic medicine in the field of systematic 
ote a ing of human behavior. | For the psychologist it is revealing 
Body of € disregard in the thinking of these specialists of the whole 
ment a psychological research dealing with adjustment and develop- 
processes e psychology of learning. Surely if one deals with personality 
re T is a central factor. . Its absence in the pages of these 
pervades rellects the poverty of training in general psychology which 
ied es education. The book by Dunbar, although not as 
similar ¢ a psychological experimentation and research, still displays 
experiment encies. One reads with pleasure references to Pavlov, to 
tion js pi neuroses in animals, to developmental patterns. Atten- 
c ological ed to the need for teamwork among psychiatric and psy- 
techniqu workers, Personality profiles are listed among the newer 

tan E nese to psychiatrists but broad systematic treatment 

at ehavior is again lacking. ; ome. 
EStanwane e erineb of psychosomatic thinking is based on the 
not impl F claims and operational concepts of the field. This does 
escribeq. Pe psychologists should neglect the body of research here 
Psychosomet: ail to profit from the immense clinical experience of the 
icularly ; aticists. Dunbar’s volume has much of value for us, par- 
rst che, k its coverage of the material in the medical literature. The 
evelopm €r, to cite but one instance, fills a gap in the picture of human 
Nology pte ne sequences. In this section, Hooker describes the chro- 
to birth a oovional events in the human embryo from six weeks of age 
in the Bs ontag, of the Fels Institute, does a thorough job on research 
rea of predisposition to emotional and physical disorder. Some 


conc, observations on the influence of habit systems on dentition are 
n ined in the chapter by Dr. E. Schneider. This introduces a new 
Stimulating area of cooperation between psychologists and dentists. 
eeeneral, the volume by Dunbar will particularly repay those who 
Ds More extensive information on the present status of research on 
Ychological factors in the disease process broadly conceived. 
dit Ositive evaluation of the book by Alexander and Kener is made 
Mt on the one hand by the unifying analytic wn ao of the 
ine 21S and by the diverse nature of t resented. Oncegrant- 
s S the validity of the assumptions 
results are of consequence. | re the Bio 


able 
tha] 
Par 


and informative anatomical an 1 
zation O 
psychosoma 


amus. The concept of encephali a 
| approaC? © contain little more than case 


t of an integrative | 
egrative leve 
e chapters A 
MRa part, poui tes ° half-dozen instances to illustrate typolo- 
rawn iro 
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gies and etiologies previously hypothesized by the members of i 
Chicago Institute. Alexander, treating the problem of gasirosmtes ia 
disorder, establishes three types on the basis of a reported popularen : 
of 9, 5 and 5 cases. With such statistical attenuation, one looks wi 
some caution on such statements as “In the great majority of our ae 
we found an inner rejection of passive-receptive and oralagan 
tendencies” (p. 112). Whatever value lies in these chapters is to a 
found mainly in the vast number of experimentally possible hypothesi 
as a base for future research. 

BERNARD F. RIESS. 

Haunter College of ihe City of New York. 
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I. INTRODUCTION 


Li ct . 
ittle more than a decade has elapsed since the majority of psycholo- 


Bists į , 
i nterested in learning theory first became aware that there are 


im : 
irosen differences between continuous and non-continuous rein- 
Used asa Particularly wheri resistance to experimental extinction is 
9 he measure of response strength. During the 11-year period from 
Which Pia 1949 at least 30 experimental studies were reported in 
animal Q latter kind of reinforcement played a prominent role. Various 
a Sa including humans, were reinforced on some but less than 100% 
torn of trials or responses in situations where many kinds of be- 
dive, . Were measured. The very recency of these experiments and their 
ity have resulted in a considerable body of uncoordinated data 


needs to be analyzed critically and presented in systematic form 
i and a guide to further research. 


tve both 
as a current summary $ 
Although “partial” is in certain respects not a thoroughly suitable 
d Jectiye for describing the kind of reinforcement with which this paper 
“als, it hag b ‘ ail ed to indicate various combinations of fre- 
een widely us š a sd 
i ency and pattern, parameters that can be manipulated independent: 
pu ha vo other words that some- 


$ , tas H so tv a S 
ntermittent” and ‘‘discontinuou Eae while “partial” wiil 


tim i 
es take it aa 
its place, both connote p J p | 

rej mmodate sis important random pattern ee ee 
nforcement” į d to cover the 100% case, egular plying 
ep d. As discussed in this paper and 


riod; 4 e . . 
t dic and most commonly employ “partial reinforcement, 


ae erm 
* studies upon which it 1s based the t 
ted by the Laboratory of Social Relations, Harvard Uni- 
a 
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1 H -gt 
Ve This research was facilit 
TSity, 
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to extinction after partial as contrasted with continuous reinforcement 
must be included in this treatment. 

Partial reinforcement seems to be a basic condition of everyday 
behaving, for the rare instance is the presentation of reward each time 
a response occurs. (In this context reward is used to cover both the pri- 
mary and secondary situations.) Examples, somewhat oversimplified, 
are easy to find: The animal trainer feeds his dogs only after severa 
occurrences of the desired act, the clerk receives his check only once each 
month, the psychologist publishes his findings only after prolonge 
endeavor, the gambler continues to bet despite an infrequent payo% 
ad infinitum. Continuous reinforcement seems to be the exception, not 

the rule. ' 

Both practically and experimentally, partial reinforcement ÍS ê 
worthwhile procedure. It retards satiation effects and permits continue 
training over long periods and large numbers of trials. Accomplishe 
animal trainers rarely feed their subjects after the completion © 
single phase of an act, having hit on the efficiency of the method 50 
that weeks of training can be condensed into a few days. 


In brief, partial reinforcement is such a ubiquitous phenomeno? 
that one wonders why psychologists for so long failed to examine i 
consequences, 

The breakdown of the present paper is as follows. First the variou 
techniques for presenting partial reinforcement are discussed. Include 
in this methodology section are comments and criticisms of patie 
reinforcement experiments, regarding problems in design and variab | 
control. The four major sections of the paper deal with acquisition, 
post-learning performance, extinction and theoretical consideration’, 
Some of the practical implications of partial reinforcement are indicate”, 


II. Questions or DESIGN AND METHODOLOGY 


with acquisition, performance, and extinction, that are of sufficie? 
generality and importance to wa 
of these are discussed in the foll 


Techniques of presenting partial reinforcement, 
varying schedules of reinforcement are 


been allowed to vary together, although the pro 
whenever frequency is less than 100% and 


ef 
and regularly and anoth 
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Tei š 4 
ai te toana not at all (extinction). In practice, the working 
egardless of ra 5%-807% (1, 3,17, 66) to 1% or less (21, 34, 35, 36, 41, 62, 63). 
Brothera SEENE » pattern may be regular or irregular. 
to refer fre Kae = considering methods of presenting partial reinforcement is 
experimente] ncy and pattern to the continua on which they are varied in the 
Sbonses. The a These points of reference are fime and number of re- 
irregular Na hem orcing stimulus may be presented according toa regular oran 
reward may be ie is time at a high or low frequency. Similarly, frequency of 
either regular ugh or low in terms of number of responses, with the pattern 
reinforcement or irregular, The most systematically studied case of regular 
S tere i time is Skinner's (62) periodic reinforcement. 
recently deci ae schedule, known as aperiodic reinforcement, has been 
e ii ng (63) and employed (14, 35, 36, 41). By this method a ratin 
average of on ng apparatus might receive reinforcement for a response on the 
Step unit of ma every five minutes, with a range from one to nine minutes anda 
asset of thie e minute. „The intervals are presented in a randomized order. An 
Prolonged ween is that it precludes the decline in strength found with 
Rating wie = ic reinforcement. The organism is given no basis for discrimi- 
Periodi einforcements are, or are not, to be presented in time as in the 
“hs technique (62). i 
“reinforce ne reinforcement for a regular number of responses has been called 
is given < aie a fixed ratio” by Skinner (62). In this situation the subject 
e h eward only after it has accomplished a certain number of units of 
Tom a twa e e.g., 50 bar-pressings. Skinner (62) has varied frequency 
Bane "d tor 16 responses to one in 192 bar-pressings. 
Variable oo counterpart in number of responses may be called random or 
of once in 56 reinforcement. The organism might be rewarded on the average 
Mterya] of 10 responses, with a range from one in 10 to one in 90 and a step 
runway and - This technique has been widely used with apparatus such as the 
Jan the T-maze (1, 12, 13, 28, 29, 30, 32, 47, 59). 
ules jg th iable confounding the administration of partial reinforcement sched- 
© disti e type of experimental set-up employed. The situations that need to 
Vironm guished are (1) those in which neither the experimenter nor the en- 
We fee, restricts the responding, e.g., bar-pressing. „Throughout this paper 
Where T to this instance as ‘free responding.” (2) A different situation is one 
Where pPPortunities for responding are controlled by the experimenter, i.e., 
rials are involved. The latter subsumes single-response instances such 
Setups aight runway and alternative-response (T-unit) or multiple-response 
Several die various combinations of lights providing the sumai ne for 
° the ifferential responses. The free-responding situation may be converted 
(eg trial instance by withdrawal of the critical aspect of the environment 
» the bar) after each response (52). k EURAN 
ne of the major differences between the free-responding and trial situations 
he Eea e presentation of partial reinforcement en i a ae shane 
ete t ter loses much of its meaning where the set-up 1s bro en € Sangin o dis- 
rials. Where the time continuum is the basis for determining trials (viz., 
og” 41, and 2), however, variations of reinforcement in time apply directly. 
^r differences lie in frequency and pattern. Typically, a randomized sched- 


u swt oa e $ 
fice 50% reinforcement has been employed in the trial situation. Considerably 
er frequencies administered regularly or irregularly have been used in the 


lies j 
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free-responding set-up. Methods of presenting partial reinforcement in the two 
situations are summarized in Table I. 
TABLE I 
TECHNIQUES OF PRESENTING PARTIAL REINFORCEMENT 
SITUATION 
VARIATIONS OF Trials 
REINFORCEMENT Free- m 
Responding Single Alternative M ultiple 
Response Responses Responses 
Time 
Regular Periodic reinforcement d 
Time variations not ordinarily us¢ 
Irregular Aperiodic reinforcement 
penans = 
Number of Responses 
Regular Fixed ratio reinforce- 
ment Fixed ratio reinforcement 
Irregular Random ratio reinforce- 
ment Random ratio reinforcement 


: Sequence of experimental conditions. One of the basic dilemmas facing the 
investigator of partial reinforcement is that of getting behavior started under 
a partial schedule. For example, it is clearly impractical to try to start rat 
from scratch on a 10-minute periodic schedule in the bar-pressing situatio™ 
Even with exceptionally high drive it is quite probable that because of the i" 
frequency of reinforcement little or no conditioning will result. On the othe" 
hand, if C NRE reinforcement is employed to condition the behavior, pur 
partial reinforcement in conditioning does not occur. Clearly, behavior mus 
attain a minimal level of strength before anything can be d Yr tinuous Fe" 
inforcement is usually employed. m Sams Derdoneyconny 

In a unique experiment Keller (38) has attacked this problem. After receiv” 
ing enough continuous reinforcements to insure rn a Seo th of conditio™ 
ing, one group of rats in the bar-pressing apparatus went th a a sequence o! 
continuous followed by periodic reinforcement, The oth ea ere con 
ditions reversed. As measured by resistance to extinction ef See 5 significa’ 
superiority of the group with continuous reinforcement just ne to extinctio™ 
but this difference held up for only the first five minutes of ta tion “(Anothe! 
recent study (9) supports this finding; see Section V.) Reg ms ‘in the 1% 
maining 175 minutes of extinction was not significantly different ch the tw? 


squads. 
From the 
tinuous followed by part! 


se data it appears that the sequence of operati P con 
f P é i 1 
ial reinforcement, may introduce a hans Se the 
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ri eae period is truncated. Otherwise, it seems unlikely that this variable 
I € critical in the free-responding situation. 
13) he taba instances involving trials, several experimenters (3; 7; 12; 
be noted ol able to start their subjects off with a partial schedule. It should 
of the order rst Tres studies the frequency of reinforcement is usually high, 
een given of 50%, and that ordinarily some form of preliminary training has 
sin open Bifiies such unusual sequences of experimental conditions have 
ne of Pit pon it seems advisable to discuss them as methodological points. 
students sun ümphreys (29) study of “expectations” in which he trained 
used the san an 100% reinforcement,” extinguished the response, and then 
Otherwise u ie subjects immediately as a 50% reward group with conditions 
inchanged.? 
20% a. (1) reinforced three groups of four dogs each 80%, 60%, 40%, and 
time, Puk g nale There are 24 permutations of four things taken four e 
Presentin rogden was forced to discard 20 when deciding upon the order o 
he peste the various frequencies, the order being the same in each group. 
Cases g A inne he chose were systematically biased, since in nine of the 12 
Senera] aise requent occurrence of reward followed a more frequent one. The 
of trials ae trend in frequency of reinforcement (plus the large number 
effect to K level) may well have produced an adaptation or general learning 
ment, aintain the response at a high level with a low frequency of reinforce- 
T aiai we partial reinforcement experiment, Cole (6) conditioned 39 college 
CR, After wit shock; CS, red light; CR, eyeblink) and then extinguished the 
nd gave which he presented the US on alternate trials in one-half the group 
halt. One reinforced trial followed by three non-reinforced trials in the other 
` <S In Humphrey's’ (29) study, some carry-over effect from the first con- 


dition; 
ws and extinction is to be expected. : : 4 
"phy (49) used a much more complicated design with adult subjects, first 


givi i i 
then = them Considerable practice on a modified bagatelle (pinball) machine and 
light Successively providing 100% “reinforcement” in the form of a flash of 
ince tinction, 100% reinforcement with the plunger at another setting, ex- 


4 i . . 
pagaen, and two series of 20%, 10% and 5% fixed-ratio reinforcement, each 
ern bein tea 
* 8 followed by extinction. aa 3 
anq Sin Brogden’s (1) ads the general sequence and ee grr a ete 
feneral i : ard progressed from 4 to 5% may 
learning effects as the reward p z e E a 


Possib] 
z hay intain the response a 
Went pa; e acted to maintain the r a pooia 
ni f the interpolated extinctions 
orcement. The effect o hat the frequency of respond- 


ade is t : 
lightly ower when the reinforcement 


eva] c 
in esas directly, Another point to be m 
(light) Minute in preliminary sessions was $ 
„Was used than when it was not. ; i i 
ical is noteworthy that sequential effects have not been enhe syatemat; 
cr ly on a large scale. What is needed is an investigation o ap gre: n a 
any in frequency of reinforcement from, say, 10% to 100% by steps o A 
Study of the consequences of the reverse sequence. en 
t is difficult to evaluate the influence of these sequen 
i i “half th à 
je * Apparently this fact has remained unnoticed. Hilgard (23) A alf the sub 
ame (P. 273) and refers to “one group” and “the second group is 
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additional experimentation. Progressive effects may well have been operating 
in several of the instances cited to produce considerably different results than 
would have been obtained with independent or matched groups. ` 
Inter-trial interval. In addition to the usual consequences of massing oF 
spacing practice there are two phases of the inter-trial interval that have specia 
effects for partial reinforcement studies. Sheffield (59) has recently demon- 
strated that the spacing variable is critical in the superior resistance to extinct- 
tion found after partial reinforcement. Most studies have involved masse 


training. Secondly, Heathers’ (20) findings of ‘spontaneous alternation’ A 
cently extended by Stanley (66), are relevant to T-maze investigations: dual 


factor is not crucial, but operates to retard learning if trials are massed in 
response situations. 

Number of trials and number of reinforcements. One general dilemma char 
terizes the partial reinforcement situation: the relationship between number 
trials (or responses) and number of reinforcements. A partial reinforcemen 
group can be matched with a continuously reinforced one on either num 
trials or number of reinforcements, but not both. If, for example, 50 reinforce” 
responses are to be given and a 50% reinforcement schedule is employed, 
group will have 100 trials, and the 100% group will undergo 50 trials. oi 
experimental question revolves around a determination of the relative effects O° 
behavior of non-reinforced trials as contrasted with reinforced ones. 
cedure is to equate on trials or responses and allow the partial group f 
inforcements (see, for example, 12, 28, 49, 59). If greater resistance to eXL ise- 
is found for the partial subjects, it occurs despite the weighting of reinfor e 
ments in favor of the continuous group. If one is interested in acquisition o! 
two groups might be matched on number of reinforcements, allowing t® 3 
responses to differ. 

Brunswik (3) was able to circumvent this difficulty by using the com 
method in the T-maze. Thus by reason of a correct response or retracing, 
was received on every trial, and trials and reinforcements were equate (27) 
a sense, however, there were no unreinforced trials. Hull and Spence, ues 
have suggested that the correction and non-correction training techn ta 
should have different behavioral consequences. The differences in ee 
are not striking, and Stanley’s (66) groups, run with the non-correction me weet 
ranked in the same order as Brunswik’s. Absolute differences may, ve ht 
exist between the results of the two procedures. In the present context itt 
be mentioned that Brunswik’s rats received all their daily rations 1n - in 
or eight trials per day, thus providing a real possibility for gross chang 
drive during a given session. sect’ 

In this connection, it is possible to equate partial and continuous sub} of 
on total amount of reinforcement, where trials are matched and nu™ on 
reinforcements differ, by presenting twice as much food to the partial grour is 
reinforced trials where 50% and 100% schedules are involved Apparent! th 
technique has not been employed. ä 7 

Outside the multiple-response situation, where a correcti ethod can p 
used, the very nature of partial reinforcement negates o oenibility of equ y 
ing both trials (or responses) and reinforcements for ewes 1 ged not 
continuously reinforced groups, because in order for ne eae B perti? 
some trials or responses must go unreinforced. Euge. 


Another major variable to be considered is number of reinforcements pe” se’ 


ewer re- 
tinction 


ection 
d 
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Resi Beis a8 f 
;S€sistance to extinction has been used as a major index of the relative behav- 


foe es set up by different numbers of partial and continuous reinforce- 
responses š me (70) and Perin (51) have demonstrated variation in extinction 
has studied : nnee of number of (continuous) reinforcements. Lloyd (41) 
These fi Sa same variable with periodic and aperiodic reinforcement. 
less than Sik ings suggest that when a small number of reinforcements (say, 
is introduced i so) are given in the bar-pressing situation, an additional variable 
groups; obvi a comparing resistance to extinction of partial and continuous 
i this lously, different tasks will have somewhat different asymptotes. 
Teinforcem connection, Humphreys (32) presented one group of rats with 18 
Ments disian i on 18 bar-depressions and another group with seven reinforce- 
ing rapid] me 8 responses. Both behavior strengths were presumably increas- 
reinforced; urthermore, it hardly seems likely that the consequences of non- 
itioned “oe in the partial group could have been very strongly con- 
mi h the small number of reinforcements involved (59). 
response rine at the initiation of extinction. The variable of strength of 
extinction a e end of learning must be considered in comparing resistance to 
tween re ter 100% and partial reinforcement. If there is any relationship 
tion, the E onse strength at the end of acquisition and performance in extinc- 
Partial pie po factor becomes critical in comparing the extinction behavior of 
Partial rej f 00% groups. If on the Graham-Gagné runway, for example, the 
an that Oh rement group should exhibit running time several seconds faster 
he Partial , the continuously reinforced group at the end of training and then 
© interpr Stroup should yield greater resistance to extinction, this finding could 
ion bene as a carry-over effect of behavior strength. Jt is not the correla- 
the + bet een acquisition and extinction performance that is needed, but rather 
tinction a level of performance during the last few training trials and ex- 
Broups chavior. Two such values have been reported (34, 37) for partial 
87g only. They consisted of a rho of .54 (S.E. =.27) and a Pearson r H 
at the ei =.28) between number of non-reinforced responses in a constant perio 
le nd of training and extinction responses. Clearly, more data on this prob- 


inn needed. 

report the free-responding situation pronounced differential rates “eae bera 

Conti ed (36, 37, 62) at the beginning of extinction for partial as contraste i 

Dressp os groups. At least two investigations (32, 47) employing the bar- 
ng technique have failed to present any information on this score. 

tatistical questions. In addition to the usual statistical problems of design 

analysis, partial reinforcement poses one special problem that has received 


attenti rer zes where enough data are available (3, 36, 66) a 
A o beg d the variance seems to 


der; : 3 
be p ately high correlation between the mean a 1 ee 
of r resent, Furthermore, there is typic a d skewness in a giyen ed 
a “sponses particularly in extinction. These. situations raise serious 
d f i , tics for the raw data. Several meth- 


b 

u {Y that has been used (12, 13, 66) is a trans 
‘nto common logarithms (for time or T z 

dig Sin /percentage, ae percentages), procedures that tend to normalize the 
Stributions and make the variances less heterogeneow 


ih, 
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3 ; F f 
may consult Mueller’s (48) recent article for a comprehensive treatment 0 
these issues, though not in a partial reinforcement context. 


A number of variables that need to be considered in order to secure 
clearcut results in a comparison of partial and continuous reinforcement 
have been indicated. Failure to control these factors is obviously not 
an omission peculiar to partial reinforcement studies. Experimental 
design in this area, however, has not been particularly rigorous. Con- 
siderably more experimentation is needed before the effects of these 
variables can be ignored. 


III. ACQUISITION 


In discussing the behavior of partially reinforced animals it is help- 
ful, though perhaps somewhat arbitrary, to consider acquisition an 
performance separately. ‘“‘Acquisition” is here viewed as improveme 
in executing the practiced act until an asymptote is reached, w 
“performance” beginning at that point. In this section we shall con st 
experiments wherein the former condition predominated. The ae 
two of these, fragmentary studies conducted by Pavlov (50) and wo ed 
(71), have already been mentioned and therefore need only be indicat 
again. 

Acquisition has been studied most thoroughly in the tri 
tion. The present section is broken down into parts according © 
methodology employed in these instances. 


A e 

Classical conditioning studies. Cole (6), in the study previously Me 
scribed, was investigating the influence of sophistication . (adv ts 
knowledge of the procedure) upon conditioning, so some of his su! Ja 
were informed verbally concerning certain aspects of the conditio! 
sequence. Cole’s results show clearly that under the condition® el 
his experiment CRs will be maintained at a surprisingly high rof 
for many trials even though the subject is fully informed of the or a 
reinforcement and non-reinforcement, His sophisticated subjects pe 
not actually żołd to inhibit the wink on non-reinforced trials, howe ais- 
so part of the continued responding can perhaps be ascribed to @ a 
understanding of the experimental situation, as Cole points out. ing 

The trend of CRs on the non-reinforced trial immediately follow S 
the reinforced one is quite alike in both groups, responses occurring 
frequently then than on reinforced trials. se 

One of the earliest partial reinforcement experiments tO aron ig 
general interest was Humphreys’ (28) 1939 eyelid reaction stu Yj a8 
acquisition, three groups of 22 college students each were traine mi- 
follows: (1) 96 trials, 100% reinforcement; (2) 96 trials, 50% a ale 
randomized reinforcement; and (3) like (2) except that rest inter 
tuted for the non-rewarded trials. 


al situa 
the 


were substi 
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raped equated his groups for reflex sensitivity to light and 
tOnumber aos no significant differences between them with respect 
Group I] (50 s or magnitude of response during acquisition, although 

on both % reinforcement) was slightly lower than Groups I and 
after the first Pia de S Inspection of Humphreys’ data shows that 
attains the | eee! trials, frequency of CRs in the Group II curve never 
entire 96 ac evel of the curve for Group I at any point throughout the 
ences, thou Lig trials (grouped in sets of 12 trials). Thus the differ- 
acquisition ga a are highly consistent and suggest somewhat faster 
Out of line or 100% reinforcement than with 50%. The data seem 
ences,” with Humphreys’ conclusion of “presumably chance differ- 
reagan partin his study of the generalization of the galvanic skin 
sent data ¢ various tonal frequencies, Humphreys (30) does not pre- 
Minorameiant ee progressive changes, giving only pre- and post- 
Volts of res results. “Acquisition” was measured by average milli- 
tones, ice eae following the unreinforced presentation of the four 
Uses the me each, in a systematically rotated order. Humphreys (30) 
at respo an of these two values, thereby making it appear graphically 
00%, Te Fe Strength was greater after 50% reinforcement than after 
Ut interpr Ig. 1 in his later article (31), based on the same set of data 
ading preted in connection with extinction, suggests, this is a mis- 
Slight Se ire for on the first test (extinction) trial there was a 
Seem Pa oniy of the 100% reinforcement group. Thus, the data 
response sistent with the position that training does not produce greater 
“y, sects with partial than with continuous reinforcement. 
Ment ie al responses. One of the most provocative partial reinforce- 
e ph ar is that of Humphreys (29) dealing with “expectations. 
not ject’s task was to indicate by marking a record sheet whether 
a Second light was to come on following a signal light. Seventy- 


el 
oan Subjects were run through the sequence: 100% reinforcement, 
ie ction, 50% random reinforcement,? and extinction. With 100% 
rd, learning reached a 98% level. With the random series of 50% 
Marked learning cannot take place. There were, ae! several 
and significant deviations from chance in the latter situation. 
of €se may be a function of the preliminary traming In guessing flips 
f reinforcement. Hum- 


a coi J ae 
Coin and/or the restricted randomization 0} 
“The order of ‘acquisition’ trials for 


an two trials of a kind ever occurred 
ided a discrimination for the sub- 
dure on his extinction results 


But i í 
Serie. ut it was not wholly unpredictable, because 


tog, th 
Paral (29, p. 296). This situation could have prov 
to learn, A pronounced effect of Humphreys’ proce 


s ett 
been indicated by Detambel (8). 
umphreys’ “coin flipping” series s 


eads to predominate on odd- 
dency may have carried over 
bols were used throughout 


hows a trend for h 
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phreys’ most striking data are discussed in the extinction section of this 
paper. a. 
Recently Grant and Hake (17) repeated Humphreys’ investigation 
with certain modifications, including the addition of 75%, 25%: and 
0% reinforcement. Their results agree with his in showing that the vari- 
ous groups eventually learned to respond in direct proportion to the fre- 
quency of reinforcement. 5 
“Choice” situations. The parallel between the partial-continuous 
reinforcement dimension and discrimination learning is apparent. 
Humphreys (30), for example, has pointed out that early in discrimina- 
tion learning reinforcement is practically on a 50% basis, while late" 
training when the discrimination is well formed it approaches 100%: 
This is by no means the complete picture, however. Obviously the dis- 
crimination learner can improve, i.e., can change the odds of the ae 
vironment’s paying off; in the simple case of partial reinforcement, ve 
organism cannot alter the probability of reward feedback from, th 
environment. In the runway situation of the Graham-Gagné variety, 
the partially reinforced rat must learn to respond positively to the & 
sence of reinforcement, its concomitants and consequences. It mus 
learn to run on non-reinforced trials as well as on reinforced ones. at 
Several other instances of the overlap between partial reinforcem? 1g 
and discrimination formation may be cited. These include Co a 
(6) and Skinner’s (62) fixed ratio studies, avoidance training, the us¢ al 
a semi-random partial reward schedule (29), and dual- or eke 
response situations where one of the possibilities produces rewar' here 
than 100% of the time with the other “choices” paying off somew? 
between 0% and 100%. :pility 
In the last situation, Mosteller (44) has pointed out the possib in 
of considering the consequences of the various “choices” as different i 
kind, each kind having a definite probability of occurring. Any ey, 
of consequences may have a distribution of intensity (amount of foo A 
shock) that in turn has a probability distribution varying from sm i 
to large. In the more complex instance the interactions of these P 
rameters must be considered. E. 
We are particularly concerned in this sub-section with situatio” 
where the experimenter provides the possibilities for responding e 
the T-maze) and controls the frequency of occurrence of reward fo 
for each of the “choices.” Historically, the first study of this type i 
Brunswik’s (3). Large groups of rats were run on a T-Maze with differ 
ent reinforcement ratios on the two arms. The ratios wérek 100%:0 7 
50%:0%, 15%:25%, 100%:50%, and 61%:33% 5 (We have alread” 


5 The three of these that contain intermediate Probabilities on both sides remain? 
unique in partial reinforcement ee nanl the experiments conducted by Heron 
Calvin (5), and Stanley (66). Very like eat re etween” probabilities correspon 
the everyday situation more than patios hiker 0 Onur which only one alternative is 


PARTIAL REINFORCEMENT 205 


oa certain troublesome areas of this experiment in the method- 
acto of this paper.) 
the 24 Ce eee 67:33 resulted in definite learning by the end of 
of the ince pe means and variances are highly correlated, with each 
tthe ee utions of errors markedly skewed in a positive direction. 
errors ig Context: it is noteworthy that the 100:0 rats made fewer 
reach the 5% X 50:0 animals, although the difference does not quite 
Instead of evel of significance. 
ous groups a Pa ig Brunswik (3) reversed the training of his vari- 
and 67:33 oro the 100:0 rats learned most readily; only the 75:25 
these ieee seemed unable to relearn. Humphreys (32) interprets 
employed Soy extinction, but the operations differ from those usually 
Section, su extinction, Detambel’s (8) findings, discussed in a later 
Yield COTA ve that in a different situation the two methods do not 
MRE le results. 
is a Coor S (3) conclusion that response strength in his situation 
Probability mise between the influence of probability difference and 
sumption Pers: does not seem to be a complete statement. The as- 
Probabilit nat the 100:0 and 50:0 ratios are identical except for the 
the orm y differences is questionable when the “‘all-or-noneness” of 
l tter, Si 1S contrasted with the half-time reward on one side of the 
Equal Mek although the ratios 50:0, 75:25, and 100:50 have 
Ment on rs uity differences, there is a confounding of partial reinforce- 
Side that € favorable side, on both sides, and on the less favorable 
The sam might be used to explain the progressive increase in errors. 
in each į e kind of qualms apply to 100:50 and 673:33%3, where the odds 
any el instance are 2:1. In any event, there is no reason to suppose that 
ii] q ™entary mathematical function of reinforcement percentages 
A escribe the effect. 
term detailed analysis of this sort of data has not been performed in 
S of the algebraic summation of tendencies strengthened by rein- 
ion ent and weakened by its absence, similar to Spence eu fore 
Sen Oon. The additional feature that would have to be included is the 
Ce of 100% reinforcement even for a “correct” response. One 
7 (44) on agers Peer 
tanle even matched rats on a T-uni 
bee ee os 1002400, and 50:50. A criterion 
` learning Sage “ey ouch that 13 days of eight trials each were 
s employed such t ee cee i 
Ved were followed by extinction trials. 
on the average. These gn permitted analysis 


non-c i used. His desi : 
0 orrection method was 
f the total variance or covariance into three parts, that attributable 


to : 
blocks, reinforcement ratios, and error. Number of reinforcements 


bi X i in's (40) types of conflict is a 
nee ous The analogy of these ratios to certain of Lewin's (40) P- 
ent, eg., 100%:50% and approach-approach. 
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were matched within each block, being based on the number received by 
the 100:0 rat in that block. Thus, number of trials varied systematically 
from group to group. as 

In terms of errors, the ranking of the three groups was similar to 
Brunswik’s (3): 75:25 most, 50:0 next, and 100:0 least. For these three 
groups speed of learning was positively related to number of reinforce 
ments not merely trials, as Humphreys (32) has contended. With rei 
forcements equated, the 100:0 and 50:0 groups did not differ et 
cantly in regard to wrong turns per trial, but the 75:25 animals we! 
distinctly more erratic than either. 2 th- 

Denny (7) ran 100:0 and 50:0 groups on a T-maze to test his hyp aa 
esis that the almost equal learning level reported by Humphreys Cr 
for partially and continuously reinforced groups when number of mA q 
was equated but reinforcements favored the 100% group could be A 
tributed to secondary reinforcement from the goal box on the no 
reinforced trials. ndi 

Denny interprets his acquisition findings as supporting the seco e 
ary reinforcement hypothesis. Using the initial trial of each gayr d 
shows that when secondary reinforcement is allowed to operate (con def 
condition) acquisition proceeds almost as well under 50% as = in 
100% reinforcement. Also, the expected (and significant) nen 
favor of continuous reinforcement is found when secondary ewe une 
ment is minimized. If the first two daily trials are used for the co o 
groups, however, the superiority of the 100% rats reaches the "oup 
level of significance. This finding suggests that the 100% control § 
may have learned more rapidly than the 50% control group. peen 

The interaction of partial and secondary reinforcement nren 
the topic of several other investigations of the choice variety. f goa 
freund (10) has shown that the secondary reinforcing properties © rta 
boxes are significantly weaker when previously associated with pa 
(50%) reward than after the same number of continuously rewar 
trials. The number of primary reinforcements was 40 for the 
group and 20 for the 50% rats. 

In a similar study, Saltzman (55) found superior learning a 
partially reinforced rats when working for the secondary rewat Tehe 
The 100% group received 25 rewarded runs; the partial animals ha ad 
same training plus 14 interpolated non-reinforced runs. In @ seco a 
study interspersed trials on the original runway produced equal 
superior performance for the 100% group. aai 

The number of reinforcements employed in both these studies - 
noteworthy, since a similar investigation (19) has shown an increas 
tendency to learn to run to a secondarily rewarding goal box 2° > 
number of continuous, primary reinforcements jn training incre hy 
from 25 to 50 to 75. Whether ind not this parameter acts differen” 
in the partial-continuous context is an experimental question. 


ith rein- 


for his 
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In this connection a recent study (14) showed that rats will press 
a bar more frequently for a secondary reinforcing stimulus when the 
acquired reward property stems from previous pairing of the stimulus 
with aperiodic as contrasted with continuous primary reinforcement. 
he mean number of bar-pressing responses in 45 minutes was 39 for 
Hits 100%, group and 57 for the aperiodic group. The difference just fails 
2 reach the 5% level of significance; the number of cases was small, 
Sur in the 100% group and five in the aperiodic squad. } 
* mploying various combinations of 10 electric light bulbs on a verti- 
a i oard, Calvin (5) studied the written predictions of college students 
> to the occurrence or non-occurrence of a buzzer following each com- 
on One of the combinations was succeeded by the buzzer a 
ater or lesser proportion of trials. 
Prob, A Se concluded that learning in this situation depends on the 
pr at ility of reinforcement for the particular pattern and also on the 
babilities characteristic of the other stimulus compounds. 
fifomeey Heron (21) has conducted an investigation in which o re- 
tives ed periodically with respect to time were presented with alterna- 
3 set up by the experimenter. After preliminary training of 48 rats 
Seer a single lever in order to receive a pellet of food and a ae 
minute two levers, he set the right lever to “pay off” a pellet every t 
re es and the left one each six minutes. Under these conditions t F 
tha ency of responding was about the same on the two levers ee 
frequa anth hour, when it increased on the right ar ar 
decreas T was maintained at a relatively liigi level an me ne era E 
one} sed slightly and gradually on the left one ji amet Be 
wh Aur periods. The ratio of responses on the two lever: j 
at is to be expected from Skinner's (62) essentially linear (negative) 


beationship between frequency of responses and size of time interval 
Ween reinf he periodic regimen. 

orcements under the p , g 

traight runway. The two experiments that Finger (12, 13) oy 

Ported in 1942 have ‘been challenged by Lawrence and Miller (39) he tao 

Sroun S that interchanging the goal and starting a i a 
os inside, eliminated distinctive cues for the incompatible resp 

Searching for food and running. r j 5 

. With mie > acdnisition under a partial reinforcement schedule, 


$ i i t groups were 

Mger’ ; His partial reinforcemen s we 
S lear. His p i 

all reli vesulta:are fairly © nimals. Finger’s data on acquisition 


iabl he 100% a : i 
l i Benesaily tn line wi ii other results in showing somewa hen apa 
rning with continuous reinforcement than i para Le 
icem that the lack of distinctive cues was acting i H t By analogy to 
{8 Possible founding effects cannot be partialed ou tiall, reinforced 
th awtence-Millet anen pn a het following or 
Si ewhat retar i i . 
reinforced poet pete ee would be conflict between the tendencies 
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TABLE II 


A COMPARISON OF ACQUISITION UNDER CONTINUOUS 
AND PARTIAL REINFOPCEMENT 


i 
The heading ‘Direction of Difference’ means that the group listed ck f; 

learned more readily than the group given under “2.” A blank space under “P- P, 

indicates that the probability of the difference did not reach the 5% level of confide 


A sins s ate 
An asterisk at any point in the body of the table refers to data estimated or calcul 
by the present writers. 


DIRECTION OF 
INVESTIGATOR P 
jes DIFFERENCE Ratio os P COMMENT 
a Saar LEVEL 
SITUATION 1 2 To LARGER] ~~ 
Brunswik (3) 100:0 50:0 45 
T-maze 100:0 75:25 35 5% 
100:0 100:50 25 1% 
100:0 67:33 15 1% 
Denny (7) 100:0 50:0 .96 Control 
T-maze 100:0 50: xperiment@ 
20 .69 1% | Exp 
Finger (12) i 100 50 .65* 1% 
Runway 
Finger (13) 100 50 82 19%* | Common logs 
unway 
Grant & Hake (17) 100 25, 50, 75 sit tract 
Verbal Responses eee 1% si 
d 
Humphreys (28) 100 50 97 Frequency 3” 
Eyeli magnitu be 
F. Sheffield & Escape Avoid 
Temmer (58) i a 1% 
Escape-avoidance 
V. Sheffield (59) 100 50 99+ 
Runway K 
Stanley (66) 100:0 50:0 
erie 100:0 | 75:25 pH ve || Erom 
100:0 | 50:0 i Liz | Errors 
100:0 75:25 87 1% Trials to 
x 1% criterion 


to look for food and to run. There is a slight 


indicat: Cae = enc? 
in Finger’s data. The effect would be dilut ndication of this infiue 


ed, of course, by learni”?' 


PARTIAL REINFORCEMENT 209 


Though presumably she controlled “secondary reinforcement” some- 
ee by removing the food cup on non-rewarded trials in her runway 
any Sheffield (59) found only a very slight acquisition difference 
held (eee 100% group over the 50% subjects (P=.30). This finding 

ror both massed and distributed practice, with inter-trial intervals 

*Pproximately 15 seconds and 15 minutes, respectively. 
ee and avoidance training. In a recent investigation that has 
rats le theoretical implications, Sheffield and Temmer (58) found that 
it oe more readily to escape from a shock situation than to avoid 
talni e tearning curves rose together, after which the curve for avoidance 
a ace dropped gradually to a lower level. Since avoidance means 
ning of reinforcement, while escape involves 100% reinforcement, 
a iis are in line with other acquisition data discussed in this 

ne 

etd Comparisons. Table II contains comparative data from the 
subjects ements referred to above. In not a single instance did 
ily D earn better under partial reinforcement than under continuous. 
enny (7), Humphreys (28), and Sheffield (59) failed to find 


signi > E | r 
kudt superiority for 100% reinforcement in any phase of their 


aatal, it can be said with considerable assurance that acquisition 
under : Somewhat more rapidly and reaches a higher , final training level 
Prolong uous reinforcement than under partial reinforcement. With 
leve] ged training partially reinforced groups may approach the same 
inf $t Proficiency attained earlier in training by continuously re- 
Orced subjects, 


IV. PERFORMANCE, MAINTENANCE AND RETENTION 


In this paper a distinction that is somewhat arbitrary has been 
rmance. By acquisition we have 


avior prior to the stabilization of 


dra; 
Me; 
Tes 


a between acquisition and perfo 
nt the i in beh 
Progressive changes 1n a 
Ponding at a more or less constant level. In the bar-pressing ap- 
Aratus, for example, it is frequently difficult to determine when ac- 
Wisition occurs One response of the specified variety eae eed 
Irectj č 5 as well as a necessary) condition 
lon, etc.) may be a sufficient ma a antaga aL 
distinguish learning from 


a ls Played by partial reinforcement in mal 
quired, 


One ical studies in this area 
(62, Pp. or previous conditioning 


ea has been reported by Skinner 
and participation in other 
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experimental activities, four rats were run in a rotated order under 
several different periodic reinforcement regimes: three, five, seven, an 
nine minutes. Each rat underwent two one-hour periods on successive 
days at each interval. The mean number of responses per hour ee 
for the four periodic intervals respectively: 319, 266, 220 and 169. i 
relationship is essentially linear over the range of four points involvec 
A second kind of partial schedule, called fixed ratio mainiorcemiri 
was also developed and studied by Skinner (62). The operations defin 
ing it consist of presenting a reward for a fixed number of responses: 
Thus a rat might be reinforced after every 20th bar-depression. aen 
ner's basic experiment (62, p. 286 ff.) consisted of running six previous 
conditioned rats through a random order of fixed ratios: 48, 96, or 1 F 
responses for one reinforcement. The characteristics of the curves hal 
striking: (1) Just after receiving food for a response there is a pause t iy 
increases as the ratio decreases. (2) There follows a period of gradusi 
increasing responding that (3) seems to reach a stable state short 
before the next reinforcement. (4) The over-all slopes of the cumulativi 
response curves appear to steepen as the number of responses per rel y 
forcement increases, but the effect is not pronounced. This finding ee 
be related to the fact that a greater portion of the time is devoted 
eating at the larger ratios. In an hour almost three times as man 
pellets are received in the 48:1 case as contrasted with the 192:1 regm 
Eating time may be somewhat compensated for by the longer pawi 
after eating at the lower ratios, but the relationship between ratio @ of 
rate is by no means a simple one such as that holding between rate 


A SIRE HA . n 
responding and length of time interval under a periodic reinforceme 
schedule. 


It should be noted that 


Ere xed 
see the behavioral effects of periodic and fix 
ratio reinforcement 


2 r are opposed. In the first procedure, increasing m 
time interval between reinforcements produces a decreased rate 

responding. Under fixed ratio reinforcement, increasing the number ? 
responses per reinforcement tends to yield a higher rate overall. iy 


addition, the qualitative characteristics of the curves are marked r 
different. Skinner’s cumulative res el 


forcement are smooth, lacking the di d 


periodic reward ultimately strengthe 
Chronologically, the next syste 

involving partial reinforcement was Bro ’ s 0 

four dogs were employed. One group tind ler ae’ Thee eS ell 

$ à X conditione! 

with the US of shock. The second group had similar initial training 

a high level of performance followed by the e em ia aa fot 

shock. The third group underwent a classical Siudivientn enti g 

salivation to the CS of bell and the US of fooq, After conditlentas ha 

attained a 100% frequency for all three groups, with OR Onie oe 
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rceme: ; š 

trials ae reinforcement was instituted. This consisted of 100 

With the ae of the following frequencies: 80%, 60%, 40%, and 20%, 
ceding schedule of 100% available as the continuous-rein- 


«eect baseline. 
Nall th š 5 : 
ree groups frequency of CRs with 20% reinforcement was 


less tha i 
shoc io of the 100% condition—significantly so in all but the 
in frequency aT en The latter animals showed a progressive increase 
followed by ; a CRs as reinforcement decreased from 100% to 40% 
Or less oe in CRs at 20%. The other two groups yielded a more 
e lowest aA decline in frequency as reinforcement decreased. 
ll ree gro n frequency of response attained was above 80% for 
Yielded gen ups. Latency and magnitude of conditioned salivation 
creased f erally decreasing trends as frequency of reinforcement de- 
rom 100% to 20%. 


e hav F 
e commented in Section II on the possibility that the pro- 


Sresgj 

À Ve error j 5 ; 

mg ee hed rent in Brogden’s design and the degree of overlearn- 
th operated to maintain the response at high frequency 


Toughou 
t and thereby reduced any decremental effects of the lower 


Fequenci 
ieee of reinforcement. 
O FB 8 à x : 
Poorer conditioning with unavoidable shock (100% reinforce- 


Ment) f 
in , , s i h 
rogden’s study is consistent with other findings (24, 57). 


Š 
IS tog nditi (57) has suggested, one possible action of unavoidable shock 
Producing ee to the experimental situation other behaviors (or ‘‘states” 
rogden a) that are incompatible with the response studied. 
nmself reports decreased “Socal response, diffuse behavior, 


ge 
(Shocigy pa restlessness” (1, p. 422 f.) with decreased frequency of 
reinforcement. 


inp ECO i ; 
Teing nclusion from Brogden’s data is clear: Low frequency 


Orce 

I ee produces a response decrement. 
rate ny (49) concluded that there was little relationship between 
forcement per response in his 


© Of r £ 
Pinba] wrponding and frequency of rein 
tinuous ituation. The mean number of responses per minute for con- 
16.4, Trnforcement, 1/5, 1/10, and 1/20 were: 17.4, 15.2, 15.6, and 
Mur These data have been averaged by the present writers from 
rej ont several conditions.) In 70% of the measurements, 100% 
that hu ement yielded rates above those for the fixed ratios. It seems 
Went uman subjects will continue to work almost as hard for infre- 
The Se orcemeni" as for frequent ones of the kind Murphy used. 
Ments cific action of the variables of sequence and number of reinforce- 
the sabe ously noted, cannot be partialed out. It is surprising that 
if they cts did not verbalize the situation and speed up their responses 
tic, Were really ‘‘working for” the light. It is noteworthy in this con- 
n that the responses per minute when the light-reinforcement 
Siven either continuously or intermittently is slightly lower than in 
Minary practice periods at the beginning of each session when the 


of partial 


Brelj 
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subjects recieved no light and were instructed to operate the plunger 
at a “natural or comfortable” pace and force. Apparently “reinforce- 
ment” of the light added little or nothing to the instructions as far aS 
number of responses per minute was concerned. i i 
Where the organism is free to respond, as in situations involving 
bar-pressing or a similar instrumental act, it is difficult to isolate an 
acquisition phase. Thus these studies bear mostly on performance 
during conditioning. Two investigations, one involving periodic a 
forcement (37) and the other aperiodic (36), may be mentioned. 5 
the first instance the drive involved was thirst and the response va 
bar-pressing by rats. Performance, measured in terms of rate of respon L 
ing, was significantly higher under continuous reinforcement than unde 
either a one-minute or a two-minute periodic schedule. This rie 
bears particularly on the question of response strength at the beginniba 
of extinction. One might question whether differences in resistance a 
extinction—favoring groups partially reinforced in conditioning —~*, 
attributable merely to a carry-over of greater response strength. | 2 
these data, the situation was clearly and significantly reversed, so exti" 
tion differences favoring intermittent reinforcement cannot be accounté 
for by differential rates of response at the end of conditioning. E. 
The second study (36), involving aperiodic reinforcement, talee 
related problem. The pecking response of pigeons was employed be, 
hunger as the drive. The aperiodic schedule averaged one reinforceme 
every minute. Rate of responding was approximately five times aS Ha 
for the aperiodically reinforced birds as for the continuously reinfore 
ones in a constant period of time just prior to extinction. This co a8 
Parison is not a fair one, however, since about one-half of the time Wi 


devoted to eating in the case of the continuous schedule and only an 
10% for the aperiodic one. Even when the groups are matched on 
score, though, the rate of r 


V i x ‘or 
c ; esponding was more than twice as high t 
the partial reinforcement 


. i 
subjects. Differences in extinction were 
. . ces in extinctio 

the same direction and of even greater Magnitude 


In any event, the bar-pressi 
clear that response strength 
only variable operating to prod 
partial and continuous reinforcement, 

In the present performance context mi 
(30) finding that generalization of GSR 
jn.d.’s from Be i a tone tak 
lowing partial reinforcement than af A : 

Mosteller and Nogee (45) have resents nuouS aaa soe r 
in a situation similar to partial secondary cela ied gambling bat ae t 
is shown a poker hand and is told what the eee nent. The su odd 
are. He either bets or does not bet nickel atistically) fair a f 
drawing a hand exceeding the one shown to fee te aoe spons? 

- Latency of r 


f. 

5 
ght be mentioned Humphrey 6 
to tones as far removed a ; 
es place much more readily 
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‘. ee umement made. If a bet is taken the hand is dealt and money 
Point is ee By varying the betting odds on a particular hand the 
ea nd at which a given subject takes the bet 50% of the time. 
are found DF of different hands, a series of such indifference points 
a utility EA : Ta are used along with a theoretical equation to obtain 
of writing te or money. The data were still under analysis at the time 
economical] as the trends suggested that highly motivated (poorer 
While less ms Subjects were rather consistent about taking unfair bets, 
kinner ere subjects consistently wanted better than fair odds. 
is maintained 3) has recently found that the pecking response of pigeons 
an eight-ho at a relatively constant rate during the major portion of 
a reinforcema, performance session. The aperiodic schedule averaged 
000 reg ment once every five minutes, and during the period around 
€cline in a were given. There appeared to be only a moderate 
nae requency of responding toward the end of the session. _ 
kinner ose study of long-term retention might be mentioned. 
Ment ie Ieee tested small squads of pigeons on a partial reinforce- 
activit i e after intervals of two and four years of no experimental 
artial cre appears to be little if any loss or change in the response. 
Periodic h reinforcement procedures—particularly periodic and a- 
Of severa] ave served as valuable baselines in the study of the effects 
egimes variables on behavior. The stability of responding under these 
addition {j vides a sensitive measure of the action of such factors. An 
°pporty ai advantage of these partial reinforcement schedules is the 
Way of mity for relatively prolonged single experimental sessions by 
cen st Staving off satiation effects. „Some of the variables that have 
Suge under these conditions include drugs such as benzedrine, 
Ment arbital, insulin, and caffeine (62, 64, 69); amount of reinforce- 
Teg, (35, 62); drive (22, 34, 62); and quantitative variations in the 
Ponse (62), 


a Empirical principle. The data seem to be in condition to derive 
i MDirical principle that is, of course, open to further experimental 
ey number of variables are operative both in experimental and 

“ty-day situations that will cut across the present generalization. The 
mount of reinforcement may, for example, be critical. It seems ques- 
nable that without an exceptionally high drive human beings would 
Ork as hard for exceedingly small amounts of money administered 


hed every response as they would for large amounts given occasionally. 
any event, the data concerning maintenance of behavior under 
Partial reinforcement are fairly clearcut. The following characteristic 
Performance under a partial reinforcement schedule a 
er things equal, performance under a partial reinforcement schedule 
Ends to be somewhat lower than that under a continuous reinforcement one 
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‘ 7% nder 
as measured in terms of single responses. The ee S Scat 
a partial reinforcement schedule. Instances can - isin but, at 
either higher or lower response strength in the partia ins as strength 
least for small frequencies of reinforcement, the typical ae E oraa 
is lower with partial reinforcement than with continuous re wen axed 

One exception to this principle may be indicated, ne this sched- 
ratio reinforcement in the free-responding situation. Under f reinfoich 
ule there is some increase in rate of responding as ENO neni is 
ment is decreased, i.e., as number of RESPONSES! PSE TONAR rocedure 
increased. As Skinner (62, pp. 274-300) has pointed out, this P end 
involves a special discrimination in which rapid responding paren as 
ened since it brings reward sooner. The effect is not as pron riodic re 
the decrease in rate found with increased time interval in he rcement 
inforcement. Both the fixed ratio and random ratio me Festi in 
schedules need more investigation. This question is discusse 
Section VI. : ises in com 

The question of Practical vs. statistical significance eee 
nection with the lower response strength under a partial rein sequence 
regime. In everyday behavior it does not seem of great oe belov 
whether partial reinforcement produces a stable response je level (as 
that of continuous reinforcement at a statistically acceptab ‘lly for 0c 
is indicated by several studies). The important point is usua 


‘ ly ac 
. ; 4 5 stionab 
casional responses to occur. Partial reinforcement unque 

complishes this. 


V. EXTINCTION 
Extinction has been 
partial and i 


i 3 implic% 

z in a later section. The practical imp™, 
tions are far-reaching. It can be said that 
mirror reflecting response strength 


mpar; 
reinforcement on extinction are summarized in Table III. It inclu 
all the studies the authors could 

continuous comparison. Like an summary it ie incomplete ane 
needs elaboration, but the trend of the fi 


ndings from a number of di 
represented, 
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TABLE III 


A Comparison OF RESISTANCE TO EXTINCTION AFTER 
Continuous AND PARTIAL REINFORCEMENT 


Investig. DIRECTION OF RATIO OF 
‘ATOR AND ERENCE ‘ALLE P EN 
ITUATION DIFFERENCE ea pe COMMENT 
D 1 2 LARGER 
enn; 
3 ae 100:0 50:0 -96 
Inge) 
Runway) 50 100 56 2% 
Inge 
k N 100 so | 97 
ilinsky & 5 
LX Stewart 5 = — Abstract 
earning Mazes (15) 50 100 
r 
Veg Hake (17) |25, 50, 75| 100 — 1% | Abstract 
to a Responses p 
light & Chi f 10 |(6%), 1%] No. of S's, 
Plunger-pul hild (18) | Partial | 100 .49, .10 |(6%), 1% psi 
Umphre. -5%*| Frequency & 
Eyelid ys (28) 50 100 ae 1%-5% magni cide 
UW 
Verieys (29) 50 100 .55* | 1%" 
u o Responses 
m 
Ggteys (31) 50 100 .68* 1% 
Ymph 7 1%* Equal no. of 
Bar-pressi e i 100 si a Teinforeementé 
enki 
Key- pdl (36) Aperiodic| 100 .26 1% 
ung 
enki à = Equal no. of 
Bare Rigby (37) Periodic 100 a8 2% % Vatitoroements 
M ssing z 
Barer & Jones (47) | 25,33, | 100 .60 | 1%-2% 
ae oo 40, 50 ai 1%" 
“Phy 00 : 
Pinte) 5, 10,20] 1 j 
Te Sheffield & Avoid. Escape AT a 
pamer (58) 
Ape-avoidance j 
a —3 Massed 
“Qheffield (59) 50 100 . i 1%-3% Spaced 
nee 100 50 a 1%. | Trials 
anley (66 Partial 100 1%-3% Errors 
Temaze j Partial | 100 57 o 
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The consistency of the data in this table is striking. Of the 17 A 
rate studies listed, only three failed entirely or in part to find extinc a 
differences significant at the 5% level of confidence favoring ee 
partially reinforced in training over the continuously a oat 
About 35 comparisons are condensed in Table III. Only four of me endl 
rate measures yielded differences in a direction opposed to this i 
and in none of the three experiments concerned did the differen tee de 
the 10% level of confidence. All three have special aspects and ar 
cussed in the following paragraphs. 


ere 

The first exception to the noted trend is in Denny's (7) study a 

slight differences favoring the continuous groups were found in reinforce’ 

to extinction for experimental subjects for which secondary re! ;milar, 
ment had been minimized. In the control groups the results were $ 


but again not significant. s been 


5 „tinction 
demonstrated by Sheffield (59). She found that resistance to extin 


ai jec 
(13). The continuously reinforced groups exceeded the partial oo in 
rion of non-response by a very small (a ; 


AU 
changeably has already been di mie 
ce 


«sc S seems to be the interpolation of cinc 
interval between acquisition and extinction in the second case. P 
the difference in the second study was minute and unreliable, this fio 
ing could be attributed to sampling. In the first study the differenc® af 
the opposite direction was significant at better than the 2% leve 5 
confidence. Itis noteworthy that the partial animals were slightly fast $ 
starters on the average, but slower r c 


unners in the extinction of the y 
ond study. P s E- 
In any event, Finger’s data cannot be Considered a serious contradi? 
tion of the overall principle, since the interaction effects of partial 2, 
derived reinforcement are not determinable without further investis? 
tion. 


Hl 
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me pier study not included in Table III requires comment, 
of parti i e investigation by Keller (38) of the effects of the sequence 
of Need and continuous reinforcement. The methodological import 
significa i has already been pointed out. The post-continuous group 
v: po y exceeded the post-periodic group in responses In the first 
eA Te of extinction; the responses of the partial animals exceeded 
hours th He continuous ones in the second and third hours. After reg 
"hese a penodi group showed a very slight superiority 1%). 
showin neings are consistent with those from other studies (37, 62) 
than in more rapid responding early in post-continuous extinction 
When ee extinction. The fact stands out, however, that 
Ones or Continuously reinforced responses were followed by 30 periodic 
inappreciah versa, the asymptote in three hours of extinction was 
(9) on the ly different in the two cases. Recent additional evidence 
at the r: continuous-partial sequence supports Keller's findings, me 
exceeded n starting extinction after continuous reinforcement si D y 
Special e other group in total extinction responses (ratio o 1. d. 
20 contin aspect of this investigation was that initial eon a 
initiation of reinforcements and one hour of extinction preceded the 
In both the experiment proper. . : 
larger n of these sequential studies the question of the effects o 
numbers of reinforcements is still open to experimentation. 
he cart remain several other studies and points that need treatment. 
lest extinction comparison of periodic and continuous reinforce- 
eee been reported by Skinner (62). Although not providing 
tinct; Cal information, he notes that the post-periodic cumulative ex- 


S i i ituati é i e post- 
Continu, curve in the bar-pressing situation as compared with the p 


uous i hes a higher asymptote (with 

Prolo one rises more slowly, reac ghe ipt i 

ti py extinction), falls off more slowly, and lacks the cyclic fluctua 
h $ 


i t 
i Mnf r ts may be found in a recen 
Mvegts aer support for these ange a Bie Baer adrainistered 
“a f le yielded an apprec iaki 
Teate ‘did 2400 continuously 
ee incti es than dl \ 
X numb xtinction responses th À 
had “ise eho hate of 1.4). The continuously Bee pi belgie 
of oe advantage in both number of reinforcer ee a to e 
ondit; 
tes, ditioned responses as show 
forcement, Skinner’s 
from which he con- 
Il, it will come out as 
extinction are char- 


rate curves in I 
Di ae Eni cessation of responding. Data 


cly de 


So 
ace? â$ possible” (62, 
rized by steep slopes an 
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á . nts 
comparing extinction after a wide range of fixed ratio E 
are not available, but the findings of Mowrer and Jones (47), with this 
ratios from 1/1 up to 1/4, are contained in Table II. Even oe onses 
narrow range they found large differences in single extinction resp 
favoring the smaller fractions.’ ra ion 
Several studies condensed in Table III do not provide informe M 
on differential responses strengths at the initiation of AEE i 
Mowrer and Jones (47), for example, found that resistance to <u they 
varied inversely with the size of the fixed ratio rein ohana om other 
did not report response strength at the end of conditioning. tenzei by 
data (62) it would appear that higher fixed ratios are charac 
higher rates of responding. ¿tinction is 
One special point may be made here. Resistance to ca "response 
usually greater after partial reinforcement, and typically eriodic 
strength in conditioning is Jess for the same case. For examp a that 
reinforcement yields a lower rate of responding in bere ee is 
does continuous reinforcement (at least when the periodic af Wher 
fairly long); this lower rate appears to carry over into extin etanat 
the latter is prolonged, the periodically reinforced subjects u h rate 
exceed the continuous ones in total number of responses, alton: sub- 
of response early in extinction may be greater for the continu ituatio” 
jects (37, 38, 62). With a truncated extinction, however, the pa 
may be reversed. When the higher response strength charac es situa 
partial reinforcement instance in conditioning (as in fixed re From 
tions), the potential effect of this variable cannot be ignore respons’ 
a practical standpoint, as has been pointed out, the —_- as the 
Strengths in performance may be of little consequence as long 
desired behavior occurs occasionally. f reinfore® 
Further questions are raised by the rather small number © jnt 


5 pol 
ments administered by several investigators (7, 12, 13, 32), auld ny 
previously treated. h equa! 
for Humphreys’ (32) 


p$ 
= rouf 
numbers of reinforce g 


d responses. It will be recalled that tw ® ine 


6 The abscissa in Figure 3 of the E rcenta: a 
total number of bar-pressings reinforced dork a ”) article should ate corte a 
shown, the total number of bar-pressings during e and the or A eiially oe 
sists of the five reinforcement ratios used inthe A aa ion; The E, si rewar i 
one lever-pressing, or 100% reinforce; ‘2 Periment: 1/1 (ratio of o esc "| 
ministered); 1/3 or 33 1/3%; and 1/4 or 25 or 50%; 1/2.5 or 40% (random oci 


eo 
Mowrer- 8 
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of less ire superior in extinction behavior (by an average margin 
also had two no with the group averages around 25. But they 
resistance to exti one-half times as many reinforcements. Increasing 
conditioning inction with increasing numbers of reinforced responses 
there js a a point previously discussed in detail. In this case 
o reinforcement confounding of the contribution of number and pattern 
table, he unk s. For this reason, these data were omitted from the 
of reinforced m nown but possibly differential effects of small numbers 
Suggested BES across the partial-continuous variable have been 
etamb a 
(29) study = a nas put forward a cogent criticism of Humphreys’ 
° come on foll oe subjects were to guess whether a second light was 
at Humphre owing a signal light. The problem is posed by the fact 
eee’ from fe — e ia curves begin near 50%, as would be ex- 
tg ofa coin, Sar uctions, including preliminary exposure to guessing 
io eat (50% a extinction the curves for both conditions of rein- 
Ording to o and 100%) drop in a few trials to a near-zero level. 


Stage 
lisp, 5° that h 
I8ht the « whenever the subject’s “yes” was followed by the second 


Teing 

Orced 

of kebas approached zero. 
ke tested his hypothesis in a situation consisting of a pair 


Są A 

Wo he eo E light. A correct response was a key closure that turned 

Pe ul turn ne subjects were instructed to press the key they thought 

Ke on the light. Two groups parallel to Humphreys’ were 
ey Ph and 50% reinforcement, with Key A correct in training and 

me trect in extinction) along with a 50% and a 100% reinforce- 


129 Hooda) exposed to no reinforcement in extinction. A minimum of 
8roups Ction trials was given, with 25 subjects in each of the four 
eys’, the extinction curves 
found when reinforcement 
extinction; both curves 
approach following 


Wh 

e 

Were Smi the procedure resembled Humphr 

of the me ar to his. Striking differences were 
Compatible response was omitted in 


Top 
1000 y towards a chance level (50%), with a faster 
ee, 


reinforcement. These findings clearly support Detambel’s con- 
aminated by the introduc- 


tinction consisted of the 


wat lon 
tion that Humphreys’ procedure was cont 
e strengthening of the 


ifferential incompatible response so that ex 
Other? ial weakening of one response and th 


TW, 
f i . 
Eory ep not intended to imply support for either an interference or an adaptation 
extinction in this and related contexts. Extinction may well involve the learn- 
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We have already indicated the difficulty of evaluating the ene: 
Humphreys’ results of running the same group of subjects thront aa 
sequence: conditioning with 100% reinforcement, extinction, rec 
tioning with 50% reinforcement, and re-extinction. lar 

Using independent groups, Grant and Hake (17) have en a 5% 
on Humphreys’ findings by employing 100%, 75%, 50%, 25%, an after 
reinforcement. Their data show greater resistance to extinction 
the partial schedules. 

There still remain several studies dealing with the cangen no 
of partial reinforcement for resistance to extinction. These hav! cone 
been included in Table III either because they did not involve Pi: 
tinuous-reinforcement baseline or because they employed spec!@ 
forcing stimuli. of the 

The first of these is a systematic investigation by Estes (1) 5’ ad- 
effects of shock on behavior in the bar-pressing situation. eat as 
ministration of periodic shock was a special case of the proce ion f 
defined by Skinner (62), since the former’s involved presentati Thus 
shock for all responses within a portion of the total exposure ew res- 
in one case (Experiment K) for one minute of every four all bar- PH 5 
sions were followed by shock, while during the remaining three aan fol- 
responses were neither rewarded nor punished. Straight extinctio ons? * 
lowed this treatment. Control groups received shock for every ee - 
or extinction in a similar period. Two separate studies yielded © shock 
rabledata. The initial effect of periodic shock was less than that 0 riodie 
for every response, i.e., more responses were given under the Prevel 
shock condition. In extinction following these treatments, hov ically 
the number of responses was consistently smaller for the perio“ pout 
shocked groups than for those given shock for every response- cki’ 


. . . . 1 o 
50% more responses were given in extinction after continuous $ 
one experiment and 15% in the other. 
In his two-bar situati 


ged 


ences 


once every three minutes. 
on the formerly three-minu 


(7 
ing of incompatible responses or of not-responding, ‘The subiexeGe certainly doing oe 
thing else when it fails to respond in extinction. Rather ce intended to sta¥ c! ‘a 
to the common usage implied by the term extinction; omissio f po einforcing stin Ean 
and the decreasing response strength that accompanies this n ol ther Our interpret a 
is that Humphreys (29) did not follow this model, since his operation. ies involv 
the strengthening of an incompatible response that (it it extinction proce nal att ; 
initiation of training) was presumably weakened existed at any stre Iter™ 

ive behavior. Brunswik’s (3) relearning situati, ji 2 es unt” 
Dente (8) experimental analysis indicated dat Ae on simila a pr? 
cedures lead to very different consequences, ‘mphreys’ case 
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n : 
ee, pate days the average number of responses on the two 
on the lever for > SEINE, On days 7-12, more responses were given 
hese divine merly producing reinforcement once every six minutes. 
the low hee ane consistent with other data (37, 38, 62) in showing that 
maintained ops the low frequency of reinforcement in conditioning is 
the ultimate shed oe extinction so that if the latter is prolonged 
More ftequently r er of responses exceeds that for the group (or lever) 
honid to rew arded in training. 
o extinction: e noted that Heron’s study does not involve a simple case 
maintained i responding on the non-reinforcing lever was presumably 
the other e some extent by three-minute periodic reinforcement on 
The number of Betindtion effects generalized in the opposite direction: 
Topped, Th a ponar on the lever paying off every three minutes 
of respondi e former effect may account for the relatively high rate 
Also, the fore on the “extinction” lever even after 12 extinction periods. 
al shift Pa that for half the subjects extinction involved the addition- 
ever must b Six- to three-minute periodic reinforcement on the left 
nother e considered. 
Performed pa ay relating partial reinforcement to extinction was 
°Onditionine y Cole (6). Fixed-ratio reinforcement was employed in 
j of Shin ee either every other trial or every fourth one. The frequency 
Ise inenten ce after 50% reinforcement followed a roughly step- 
nection T though some CRs appeared on all early trials. In this 
crnate tri 1 should be noted that the discrimination of blinking on 
stituted ials was not particularly well established when extinction was 
tegardin oi though some of the subjects were explicitly instructed 
ER $ eee of the treatment. , 
inction ubjects were reinforced on the 1st, 5th, 9th, etc. trial. In 
One Set the effect of this training was very pronounced. Except for 
IN fre Ol points (in 28 trials) fairly late in extinction, pronounced peaks 
the Juency of CRs appeared exactly every fourth trial starting with 
the thi extinction trial. Frequency of CRs decreased to a minimum by 
t ird or fourth extinction trial of a given block and rose greatly on 
Oy <M trial of the next block. The orderliness of the data is striking. 
of Gt: of course, the general trend was towards decreasing frequency 
wit th It should be noted that the eight subjects were fully acquainted 
Nin. ft Procedure except that they were not instuèted od ee the beets 
®atlieg the extinction series. It is difficult to evaluate the efi ects of the 
100% reinforcement and extinction on the later training. — 
3 Gatien et of periodic and pen oa SG), The total aunt 
y on has recently been per orea i abers of reinforcements was 


Otr j 
a sponses for groups given larger nun of re 
Pout the same in at rr ee peri of extinction, although the 


he 
(at ¢Pctiodic rats produced significant pressing responses 
he 5% level) in the first extinction hour. 


ods 
ly more bar- 
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Finally, an empirical generalization following from the material 
of this section can be stated. It is quite straightforward in view of the 
consistency of the data: All other things equal, resistance to extinction 
after partial reinforcement is greater than that after continuous reinforce 
ment when behavior strength is measured in terms of single responses. 
necessary condition for the operation of this principle appears to be 
massing of training trials or responses, at least with infra-human sub- 
jects. 

The reasons for qualifications concerning measures in terms of single 
responses and massing of training trials are set forth in the following 
section on theory. The explanation of the greater resistance to extine 
Bon of behavior based on a partial as compared with a continuous f° 
inforcement schedule is also deferred to the theory section. 

i The practical question of how best to build a response to withsta” 
elimination in the absence of primary reinforcement is clearly answer? 
by these data: Administer the reinforcements according to a partial regime 


d 


VI. THEORY 


. i : f mu- 
; in cma orig of partial reinforcement phenomena fall into ty tue 
ually exclusive categories: (1) those based on aspects of sum 
se ae learning theory and deductions therefrom; and (2) posit! nd 
p erring to cognitive processes and the acquisition of expectations ĉ 
ypotheses. This breakdown will be followed in the present secho 
_ The facts deriving from a comparison of partial and contin" in 
poioromnent that a complete theoretical treatment must ae 
if . . we. 8, . i N 
(2) are these: (1) more rapid acquisition with 100% reinforcem ath 
ee Gh er pa level of performance with 100% reinforcem® y 
considera 2 ee jal £ 
inforcement. Y greater resistance to extinction after part! 
S-R learning theor i var 
reason apoie a a R Spe ore pre dic! 
. o it 
a weaker response with partial AR weakens th, 90% reinfore 
ment in acquisition, performance, and ; than with 109% st 
partial extinction are clearly opposed oa netion, The facts ° 
of one further stimulus-response learni this position. By ie 7 
that all the facts of behavior under Pips Sree concept, it ay 
can be accounted for. This principle j Partial reinforcement sche 
that the more similar the stimulus 
greater the response strength. The: 
ing paragraphs. 
The first systematic treatment of 


: , a arti i t 
have been Skinner’s (62). In discussing Stia] reinforcement appe iy 


xe ei jo 
Tatio reinforcement, 5 


e 


is the zati” 
heen ee one of genera jza the 
Se Matte: © the one conditione Ho” 

rs are discussed in the f0 
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a out that where reinforcement occurs after a pair of re- 
, the pair should be treated as a unit. He says: “As a rather 
cere opel it may be said that when a reinforcement depends 
to acquire Ra etion of a number of similar acts, the whole group tends 
reserva ten a status of a single response, and the contribution to the 
ENR to be in terms of groups” (p. 300). That is, if two bar- 
orcement eae required to produce reinforcement, and a single rein- 
can be ex enue 10 responses, then 20 single responses (10 pairs) 
ert © ed in extinction after one reward. : . 
lus stiati. of Skinner the non-reinforced responses provide a stimu- 
in the a reinforcement ultimately follows. In other words, 
Or the fe ratio instance they come to act as stimuli setting the stage 
same wa oe of reinforcement. This property is acquired in the 
Casion i ih external stimuli in a discrimination come to set the oc- 
SPonses jn ne appearance of reward. The early (non-reinforced) re- 
iscriminati, Series such as in the fixed ratio case produce cumulative 
lowed by Ive stimulation in the presence of which a response is fol- 
complete jcnforcement. The formation of this discrimination 1s rarely 
Single i such instances as the rat’s pressing the lever 200 times for 
tained.s cinforcement, but the behavior can be acquired and main- 
OL second n aspect of the formation of this discrimination is the spread 
the Adena. reinforcement to the earlier non-reinforced responses in- 


n 
tsemblec's Sears (56) set forth a defi 


the dif kinner’s earlier formulation in a general way. 
More + culty involved in defining “a response” and suggests that when 
Whole 23n one bit of behavior is needed to produce reinforcement, the 
tha unit should be treated as a response. He specifically points out 


ioniy Ore single responses are to be expected in extinction after condi- 
g where a pair of responses followed by reinforcement is the me 
warde 


«Ont p 3 
m rasted with the situation where only single responses are rev 
in 


nition of instrumental act that 
Sears indicates 


train 


partia! (26) does not present a detailed treatment e the probie of 
i reinforce in hi k, but in a memorandum to his seminar 
7 oye at he calls the “Humphreys 


© Spring of 1941 (25) he discusses wh 


. r 
oby; tSstions of the mediation of this kind of activity in terms of verbal behavior are 
Dresy; and need not be treated here in detail. With practice the funman: be Sat oa 
ties Mably learn behavior in which exceedingly great blocks or m ce ger) eee 
Chine p 28le responses. The comptometer operator or typist contours FY seabanE 
Of oh. or long periods of time involving huge numbers of “single me nee kind of pat- 
tern ae external reinforcement. On the basis of verbal se = = wet 
be Tewarded “rewarded (N) trials, if repeated a number ries) 
sep nable: R RR EN NNER N A iae complex patterns me pa ik amaia 
e K e ilable of the learning 
Of gyn S Tesponse “units.” No systematic study seems to beaya 


Patterns as response blocks by infra-human organisms. 
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paradox.” His analysis pertains to Humphreys’ (28, 31) findings that 
resistance to extinction of conditioned eyeblink and GSR is greater 
after a treatment of semi-randomized 50% reinforcement in condition- 
ing as opposed to 100% reinforcement. Hull's analysis of these results 
is as follows. For the partial reinforcement group the reaction is condi- 
tioned to the after-effects of non-reinforcement. After the first extine 
tion trial the stimulus compound is more like the one conditioned since 
it now includes the after-effects of non-reinforcement. Presumably the 
response tendency will be greater to the entire stimulus compound than 
to any of the parts. From this it is deduced that the effects of preceding 
extinction trials act to increase response strength above that of the firs 
stimulus presentation of the extinction series for the 50% reinforceme? | 
subjects. For groups continuously reinforced in training, the stimulus 
compound includes only the after-effects of reinforcement, so that extinct 
_ tion trials are much different from conditioning ones. By these mean 
_ Hull accounts for the initial rise in Humphreys’ 50% extinction curves 
as well as the overall greater resistance to extinction after ‘partial rely 
forcement as compared with 100%. iot- 

Miller and Dollard (43, p. 39) have pointed out that greater vesn 
ance to extinction can be expected when, in conditioning, unrewa" Bs 
behavior occurs and is ultimately followed by reward. Miller (42) r 
recently elaborated this point of view. The general position relates, a 
several of the approaches already discussed and to the generalizatl 
decrement theory to be treated. 

An experimental test that reflects several of these viewpoint hat 
particularly Skinner’s stand on the response-unit explanation iS e 
of Mowrer and Jones (47). Following a suggestion of J. S. Brows ta 
crux of their position is treatment of a set of non-reinforced responsa 
as a unit of behavior which is strengthened by the terminal reinforr 
ment. Their results indicate fewer response units in extinction for Pê b 
tially reinforced groups, although more single bar-depressions occurre is 
Mowrer and Jones’ explanation is based on an “effort” hypothesis, 
rived from a previous study concerning variations in the force requ!" 
to depress the bar (46). In the present context they argue that the mor 
effortful a response, the more susceptible it is to pe oe According 
= T fen a unit of four responses requires more effort than 4 un 

It should be noted that the fixed ratio reinforcement procedure en 
ployed by Mowrer and Jones poses a special discrimination in the free 
responding situation in which rapid responding i differ A lly streng \ 
ened by reward. The larger the number of fee Seuneren lay ward 

: A Ponses required per re, g, 
under this schedule, the higher the response st hi ditioni” 
It is an experimental question whether the ot ot h in con oa e 
unit analysis holds for other kinds of partial TR of the resP ith 
periodic reinforcement of bar-pressing, for Botte, glee noni j5 


s and 
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p ferentially rewarded. Yet, greater resistance to extinction may fol- 
The other hypothesis invoked to explain these data involves Perin’s 
and opal gradient of reinforcement. Mowrer and Jones (47) cite 
removed fr, ull’s (26) position that a response more than 30 seconds 
Boies rN reward is not strengthened. _ They indicate that the 
hey studied occurred within this limit. They fail to point 


out, h : ‘ i po 

scale iin Tiat their fixed ratio procedure was on a very limited 

numb ther investigators have employed values 48 times as large in 
mMbers 5 


62), Hes responses (62) and greater values temporally (36, 37, 60, 
Tun down instañces are not accounted for where, for example, the third 
iS used Th runway is reinforced and a 90-second inter-trial interval 
on the eres ne acceptance by Mowrer and Jones of the 30-second limit 
strengtheni od! gradient of reinforcement as a necessary condition for 
t ing a response leaves them in the position of failing to ac- 
a considerable body of partial reinforcement data. The 
u this specific phase of the Mowrer-Jones interpretation is 
y limited. 
Operating, ee that some mechanism of the response-unit variety is 
Ments oce therwise, behavior could not be maintained when reinforce- 
ccur only once in nine minutes or every 192 responses. A tem- 
io restricted to strengthening only behavior occurring not 
empor, l 0 seconds before reward is, at best, an incomplete account. 
Severa] ae gradient may well be one of the factors interacting with 
OWrer R but clearly it cannot explain many of the findings that 
Anin nd Jones fail to mention. , : P 
Similar Portant theoretical account of partial reinforcement, somewhat 
0: to Hull's treatment of Humphreys’ data, has recently been pro- 
resist and tested by Sheffield (59). Her hypothesis was that the greater 
Co ition: to extinction after partial reinforcement is based on the 
“OMpoy, ning of the after-effects of non-reinforcement in the stimulus 
the sti nd during training. In extinction after partial reinforcement, 
a mulus situation by way of generalization is more like conditioning 
ditioni ter 100% reinforcement. In extinction, as contrasted with con- 
but is the cue pattern is changed greatly for the 100% instance 
Comp, Cinstated for the partial group. The hypothesis was tested by 
ass aring extinction after distributed and massed training on the 
in ngs that the after-effects of presence or absence of rejnforcemen" 
Were į itioning would be dissipated by spaced training. The results 
du 1 str iking agreement with the hypothesis: Massed training pro- 


Ks i i . . . E + 
Partigi Significant, 30% superiority in resistance to extinction fop 
: ; Paans as 
the Over continuous reinforcement. Distributed training reve 


ndings slightly, though not significantly. 
ang Onsideration of other partial reinforcement s 
to extinction was the measure shows almost 100% 


tudies in which resist- 
emphasis on 
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massed training. The only study yielding (an insignificant) superiority 
of continuous over partial reinforcement in resistance to extinction IS 
Denny's (7), and his data are clearly in line with Sheffield's find 
since his training trials were even more widely spaced than her distr! 
uted condition. 3 

A study bearing directly on the generalization decrement explana- 
tion of the greater resistance to extinction found after partial rein 
ment has been performed recently by Sheffield and Temmer ( a 
These investigators compared the acquisition and extinction of a ie 
ning response under the escape and avoidance procedures. They pe 
out that extinction practically always involves a change in ‘the ‘a 
patterns present in training and particularly so in the omission rie 
noxious stimulus. Escape training does not allow the conditioning © a 
consequences of failure to respond; avoidance training maximally o 
nects the response to cue patterns associated with failure to respo 
since these patterns are the only ones that are reinforced 100% © 
time. (This position has recently been discussed by Miller, 42.) evil 
theory predicts greater response strength for the escape procedure i 
training, but greater resistance to extinction following avoidance CO” 
tioning. The data clearly support the theory on both scores. 

Although the consequences of the Sheffield-Temmer analysis be ve 
tested in the escape-avoidance situation, the approach appears tO 00% 
wide generality of application to comparisons of partial and 1 jsi- 
reinforcement. It accounts for the partial reinforcement facts in acdU 
tion, performance, and extinction in terms of three central concep it 
Presentation of reinforcement strengthens a response, omission by? 
weakens the response, and a change in the cue pattern is followed that 
response decrement by way of generalization. The basic note 15 nats 
“all partial reinforcement procedures connect the response to cue hich 
terns characteristic of omission of reinforcement, cue patterns W g 
normally contribute—through generalization decrement—to lor ie 
response during extinction after 100% reinforcement. Any proca dog 
which introduces some omission of reinforcement during acquis ce 
should tend to weaken the response during training but prolong ext 
tion of the response” (58). p> y 

Further support for this general position is found in a study bi 
Grosslight and Child (18). They point out that the occurrence of k 
non-rewarded response in a series of rewarded ones permits the h 
sponse of persisting after failure to be rewarded and strengthened. 9Y 
conditioning cannot occur if a failure does not tikeri nA ke f 
series. The consequences of this position were test i vidine eith? 
one or two failures in a series of 10 trials as Eo y g Eri a con ro 
group that received a reward on every trial, EA af diffe 
ential persistence in extinction favoring the ee ic nae porn? 
out by the findings. STOUDS 
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rat ‘ae as has been pointed out (47), the situation may be con- 
conditionin pera learning terms. The difference between 
learned heb extinction in the 100% instance provides a simply 
Cues of the ee of the gross dissimilarity between the 
ifficult tl ce In the partial case, the discrimination is 
Similar, i.e pee the cue patterns in conditioning and extinction are 
o a a any olve non-reinforcement. . pat 

acquisition rasonable to assume that a fourth factor is operating in the 
erived Ha maintenance of partially reinforced responses, namely, 
one acquire r T Non-reinforced responses prior to the reinforced 
Y reward ies orcing properties since they are ultimately followed 
echanism a nal stimuli support the behavior by way of a similar 
Y inimiz enny (7) tested the effect of this variable in acquisition 
When secon rE derived reinforcement in the external environment. 
earned slenife y reinforcement was thus reduced, the 100% subjects 
Ifference a ranty better than the 50% animals; with it operating, the 
still favorin rea the two groups was considerably less, although 
Ounded he ne 100% rats. Denny's results in extinction are con- 
leffield (50) 1 action of the spacing variable in training. Furthermore, 
has pointed out that for secondary reinforcement to ac- 

the typically greater post-partial extinction curve, it would 
e€ assumed that secondary reinforcement is stronger than pri- 


ar x 
Reinforcement. 
More ae derived reinforcement in the internal environment poses 
kine ifficult problem. That is, preventing the proprioceptive and 


q gas stimulation accompanying the response that may well ac- 
Parallel san’ properties during training is more troublesome than 
ack” oe in the external environment. Preventing “sensory 
rom the response by the use of drugs is a possibility. 

of n overlap between derived reinforcement and the consequences 
“reinforcement in the partial situation is evident. Many of the 
Dre and external cues associated with previous non-reinforcement 
Sent when a reinforced response occurs. Whether the two are 


Sep, 
ara e y I 
ble 1S an experimental question. 


certa; S NOteworthy that the stimulus-resp 


al I 
freq - apparent anomalies, e.g., the greater response strength with less 
nt reward under a fixed ratio schedule. This point follows be- 


onse position accounts for 


Caus 

hate basic assumption of this theory is that reward strengthens 

Shor Ver behavior brings it about. Just as a rat will learn to take the 
Ives the lesser delay of 


hed ot two paths to food or the one that invo 

to De > 50 it will learn to press faster when more responses 
Š Oduce reward if only because accidentally rapid res 
Tentially strengthened. Ani 

Xbectancy interpretation. The widest use of the principle of expect- 


as applied to partial reinforcement situations has been made in a 


are required 
ponding is 


cy 
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series of investigations by Humphreys (28, 29, 31, 32). Hilgard (23) 
has recently amplified the interpretation. In the present context the 
concept seems to be essentially a common-sense one that may be sum- 
marized as follows (58). Responses are given because the subject €x- 
pects (or learns to expect) reinforcement to occur. In extinction after 
100% reinforcement the response drops out quickly because the shift 
from 100% reinforcement to 0% reinforcement leads to a rapid ana 
to expectation of no reinforcement. In post-partial extinction, the sub- 
ject continues to expect reinforcement to occur, so he continues to Te- 
spond (59), nA 
As Sheffield and Temmer (58) have indicated, the expectancy Pete 
of view can be made consistent with the facts by means of a few addi 
tional assumptions. This interpretation is certainly parsimonious 2 
couched in words meaningful to laymen. Expectancy, as a princip e 
however, has been widely criticized in the partial reinforcement contex® 
(7, 12, 42, 47, 58, 59, 66). Three general points emerge: (1) lack of rigor 
ous definition; (2) anthropomorphism; and (3) lack of generality- 
As regards definition, Humphreys (28, 29, 31) merely notes t e 
expectations are not necessarily verbal in nature. He does not provi 7 
a working definition that offers opportunity for predictions and furthei 
tests. Sheffield (59) has criticized Humphreys most systematically E 
this score. She points out that the term is not unambiguous in, mun 
phreys’ own situations. The greater post-partial resistance to extincto a 
is attributed by him to the difficulty of shifting from an expectatio. 
of intermittent reinforcement to one of complete non-reinforcement, a 
compared with ease in shifting from an expectation of 100% reinfo! a 
ment to one of 0% reinforcement. Sheffield suggests that the argine 
can be reversed: After becoming accustomed to partial reinforcem® | 
it should be easier to change to an expectation of uniform none e 
forcement, but after 100% reinforcement it should be difficult for t 
subject to believe that no further reinforcement is forthcoming- r 
this connection she makes the further point that expectancy as invok 


irica 
by a was an ex post facto conjecture based on an empiri? 
analysis. 


Miller (42) has recentl 
ancy “‘is circularly based upon the type of 


hat 


int is made that the term 


tseems to j ircular 1 
involve circu 
: 0 sMs appr 2 . 
soning: Urganisms approach expected rewarding effects and avoid 


pected noxious effects (58). 
Humphreys uses the expectancy Notion to 
he found in post-partial extinction curves. Ith 


z + etig] rise 
explain the initia 59) 
that this statement adds nothing to the 


as been pointed ont ‘in 
©onceptualization that re 
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p ating the stimulus pattern conditioned to a response maximizes the 
Sree of the response’s occurrence. Furthermore, in other situa- 
after e rise is more prominent after continuous reinforcement than 
fai al pe (37, 38, 62). In this connection, Detambel (8) reports a 
verb o find the initial rise in a situation similar to Humphreys’ (29) 
™al response study. 
in Küm, possibility of defining expectancies as implicit verbal responses 
would an subjects has been pointed out (47, 59). In these terms they 
tional sperat like other cues and there would be no need for the addi- 
Baishs sce (59). The use of such a notion with infra-human or- 
it (32) a highly questionable; Humphreys himself does not attempt 
(29), Th though he notes the possibility of its non-verbal nature 
in ever i difficulties of avoiding the connotations of “expectation 
obvious. (58) usage are great; the anthropomorphic implications are 
can fofield (59) has questioned whether her massed-distributed data 
groups explained by the expectancy proponents. In her study, both 
Were sa aned equally well. Thus, presumably equal expectancies 
in UP and operated over both the long and short time byera 
reinfo y should the spaced training wipe out the effects of partia 
“cement in resistance to extinction? Distributed practice should 
Usition € acquisition of expectancies as it aids other kinds of ag 
een »and these should produce greater extinction differences be- 
as pr Partial and continuous groups. But the data indicate the opposite, 
dicted by stimulus-response learning concepts. . 
tion op Ter and Jones (47) have also suggested a translation of the no- 
is tee €xpectancy into stimulus-response terms. Their point of reference 
vious] “mination learning. The interpretation has been mentioned pre- 
tion. y in this paper. It appears to reduce essentially to the generaliza- 
Ecrement theory, yielding similar predictions and deductions. ; 
the an Probability theory of Brunswik’s (3) should be mentioned in 
an csent context. To the extent that his position involves hypotheses 
to ac pectations, the same kind of criticism as given previously appears 
in sae Y. It may be noted that a simple probability analysis is similar 
Weaken’ respects to one based on strengthening by reinforcement an 
have tang by extinction (24). Other comments on Brunswik’s position 
ĉen made in Section IV. 


VII. PRACTICAL IMPLICATIONS 


n There remains the problem of pulling together the scattered pen 
D as In this paper to the practical implications and applications Fs 
artia] reinforcement.” Partial reinforcement is certainly more like the 


1 nd elsewhere in t! a. re rned mainly with conditioning of the 
Heea d z] his paper we are concerned mainly 
BO 1 ss ł 
ental variety. Par tial rei as not been studied extensively or system: 
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everyday situation than 100% reinforcement. It is a rare instance "M 
human daily behavior that every response of a specified kind leads to 
presentation of a reinforcing stimulus. Further, partial reinforcement 
has the advantage of delaying the effects of satiation. Conditioning can 
be continued over longer periods with partial as contrasted with 100% 
reinforcement. The animal trainer uses these techniques. He requires 
the sequence of tricks to be run through completely or the same act i 
be repeated several times before feeding the animal. Partial primary 
reinforcement is not, of course, employed alone in these situations: 
Maintenance of the behavior leans heavily on derived reinforcement’ 
a pat on the head, a word of praise, etc. The occurrence of this kind 0 
stimulation may be partial or 100%. 

The evidence reviewed in the present paper suggests the efficacy 
of partial reinforcement in everyday life. Learning is not greatly a 
tarded by its use. (It appears, however, to be advantageous to use 10 a 
reinforcement in establishing the desired behavior initially.) The 10 
havior is more than adequately maintained with infrequent rewar 4 
Finally, the most striking aspect of the data is the far greater résista 
to extinction found after partial reinforcement as compared with A 
tinuous. If one desires behavior to be maintained for long periods 2. 
time in the absence of externally presented reward, partial reiaton 
ment should be used in training. This generalization appears to ha 
whether one is interested in having a rat press a bar or in maintain y 
a child’s proper toilet habits or table manners. Implications of theo 
cedure for the practical prediction and control of behavior are obvio 


e 


VIII. SUMMARY AND CONCLUSIONS 


The available literature on partial reinforcement has been rev!© 
not merely as a compilation of research facts and findings, but "e 
as a basis for abstracting the Major empirical principles that can 
drawn from investigations of this topic. Throughout this article o 
term “partial reinforcement” has been used to refer to the incidencé i 


reward on less than 100% of the trials or responses. The baseline 
100% or continuous reinforcement., 


wed: 
ther 


atically in the Pavlovian substitutive 
work], although every test trial in which the US; 

i i se 0 
continuous reinforcement. Most of the re S 1S omitted produces a cas of 


avior innerva ic ne 

system. ted by the autonom: À 

10 Also, it should be noted that if the reward involved į E E mone)! 
partial reinforcement is the more profitable Procedure a aoe a Be 
aintaining behavior. 
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The hi E 
on, and CA m ea TR of this research area have been touched 
been treated p S echniques for presenting partial reinforcement have 
the paper oe sae in design are mentioned. The main sections of 
Maintenance of oe bed effects of partial reinforcement on acquisition, 
3 „theoretical seeti edie performance, and resistance to extinction. 
einforcement a aded. reats the available explanations of partial 


Empiric 


Les E E 
` Acguisiti 
a ton, + . 
Schedule of ae aaa strength is built up somewhat more rapidly under 
_ ee ee than under a partial regimen. Differences in 
, are not always large, and with prolonged training the ulti- 


t vel of acquisiti Á 
he 100% = for partially rewarded subjects may approach that for 
+ Mai: 


al . A 2 
generalizations following from the data are as follows: 
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THE FACTORIAL ANALYSIS OF ANIMAL BEHAVIOR! 


JOSEPH R. ROYCE? 
University of Chicago 


INTRODUCTION 


fav Pimary purpose of the factorial approach in the study of be- 
interrelated determine the basic parameters which are common to the 
o simplif, variables of a given domain. Obviously then, it is a matter 
ata who Sanon, an application of the law of parsimony to complex 
cally, in ey interrelationships are difficult to comprehend. More specifi- 
or actor ae Case of individual differences, a limited number of abilities 
ecallin S oe isolated as the determiners of behavior in a given domain. 
Where & that a variable may be expressed in standard roma a 
Rotation ie any variable) and denoting common factors by the 
tation of i and their coefficients by a;, we have the following represen- 
€ preceding statement for three of the total number of vari- 


ables; 
Zı = anFy + anh, + als + +++ + Gimkn. [1] 
22 = anFy + anl’s + aly + +++ + dimEm. [2] 
Zs = anFı + aF + asFs + +++ + asmFm [3] 


To 

i eg Press the variance ofa particular variable, which, it will be recalled, 

i to o?, square both sides of [1], sum over the x values of the re- 
five Variables, and divide by W, thus obtaining for [1]: 


2z, 2 2 IF. 
ZF: ZF? , DRs a En 
V au? — + ay? ET Hat- HeT Gin N [4] 


OW a i i 
a Since the variance of a variable in standard form is equal to unity, 
ati A 
tion [4] may be written: 


2 = 1 = atat a H + in? [5] 


oz? =1= 

Ti i > À 

vets, the terms on the right (an?, etc.) represent the portions of unit 

i tes which are accounted for by each of the respective common 
Ors 

me Be Po). iable were a ‘‘pure’’ meas- 


Tom this it is obvious that if a given vari 
À rofessor L. L. Thur- 
Sto As Writer would like to thank Professor K. S. Lashley and P. 
a, Y Critical reading of this paper in manuscript. 
Now at Drake University, Des Moines, Iowa. eI DAEN 
acto OT the sake of simplicity this treatment is concerned only 
tors; the uniqueness of each variable is omitted. 
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ure of a particular factor, say Fi, the a? and a? etc. values would be 
equal to zero, and the variance of the variable would be entirely aci 
counted for by one common factor (Fı). In essence, the determination 
of the factor coefficients (a1, az, a3+++ +am, i.e., factor loadings) 48 
the basic problem of factor analysis. On the human level, Thurstone 
has isolated several determiners of mental ability (50) to account a 
individual differences in this domain. In recent years, similar attemp 


TABLE I 


INTERCORRELATIONS BETWEEN EARLY MEASURES OF 
LEARNING IN ANIMALS 


ion 
Experimenter Date Animals Tests Used Correlation 
Bagg (4) 1920 90 mice Simple maze vs. multiple Al 
choice 
209 
Heron (25) 1922 22 rats Circular maze vs. prob- .01 to 
lem box 
18 
Hunter and 1924 23 to T maze, sawdust box, —-16 to 
Randolph (32) 37 rats straightaway 
66 
Tolman & 1924 13 rats Rectangular maze vs. -16 to 
Davis (55) Carr maze 
wl? 
Liggett (35) 1925 48 chicks T maze straightaway — .64 to 
.08 
Williams (68) 1929 25 rats Visual discrimination vs, -16and 
multiple T-maze 
Miles (38) 1930 38 rats Errors, elevated vs. alley .50 
multiple T maze 
Tryon (58) 1931 141 rats 17 units vs. 20 unit multi- 7 
ple T maze 


have been made in certain areas of ani 
doxically, no studies have been made of 
animals. This is undoubtedly at least Parti 
dence of “higher” mental activity amon 
recent years. It is also due to the fact that f; 
attain sufficient dignity until about 1935. I 
ses of animal behavior are being carried o 
thus far isolated need further verification 


actor methodology did n° 
n any event, factorial analy- 
ut, and although the factor? 
» the writer feels justified 1” 
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Presentin rele ; ‘ 
TA g the w ork done and in pointing out several reasons why such 
are of crucial importance. 


i EARLY CORRELATION STUDIES 
ance Piao aa to reveal interrelationships of animal perform- 
task. Patti sai out between two measures of a specific learning 
Cause of Benim of unreliable and invalid measures, and partly 
Near zero ce a sampling, these early investigations revealed 
and Tiyan (58) “ ations. It was not until the studies of Miles (38) 
stmmary-of th hat appreciable relationships were shown to exist. 
ese early studies is reproduced in Table I. 


i TABLE II 
NTERCORRELATIONS OF LEARNING MEASURES OF THE RAT (9) 
Multiple Elevated Elevated Stone Light 
Se, T-Maze U-Masze T-Masze Discrimination 
ile T- Maze 63 53 —.10 
Bland U-Maze ‘61 ‘01 
vated T- Maze ` “02 
TABLE III 
INTERCORRELATIONS OF LEARNING MEASURES OF THE RAT (9) 
Triple Platform T-Maze Light Dis- 
Problem Box crimination 
Problem Box = 06 —.05 
.01 


“Maze 


I 
Miia early thirties several multiple variable studies were made, 
tor eves by the Stanford group of animal psychologists. These explora- 
all flay ene were not very extensive in scope, although they were 
Presented i, to learning performance. The essence of these studies is 
Correlati in Tables II, III and IV. Although these data show that inter- 
and ¢ ong between maze performances are all positive and significant, 
are pogi o correlations between other similar measures of learning 
i cee it is evident that interrelationships between distinctly 
ence f measures of learning tend toward zero. Thus, there is no E 
ndin Q what might be called a general learning factor. Comparable 
£s have been reported by Woodrow (70, 71) who was unable to 
da general learning factor in human subjects. Furthermore, a study 
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by Campbell (8) indicates that this same specificity of animal ae 
is evident in a comparison of rat behavior in “learning” situations ke 5 
“reasoning” situations. Campbell’s results concerning the relations E 
between maze performance and reasoning performance are shown ! 


Table V. 
TABLE Iv 


INTERCORRELATIONS OF LEARNING Measures or tHe Rar (53) 


Warden U-Maze Miles Miles Multiple Diser. 


7 Elevated Maze Light versed 
-Mazı v S Revers 
U-Mase Reversed Maze Reversed Discr. 


Warden U-Maze 355 47 593 03 —305 
U-Maze Reversed +52 -41 — .03 =1 
Miles Elevated 
Maze 51 =ñ =g 
Miles Maze 09 00 
Reversed 
;. ; ; .52 
Multiple Light Discr. 
TABLE V 


RELATIONSHIP BETWEEN LEARNING PERFORMANCE AND PERFORMANCE 
ON THE MAIER REASONING TEST (8) 


Stone Multiple Warden Maier 
T-Maze U-Maze Reasoning 
Stone Multiple T-Maze 255 igi (=.29) 
Warden U-Maze — .22 (—.20) 


FACTORIAL STUDIES OF LEARNING 
The first frontal attack on the underlying structure of learning in 
animals was made by Dunlap (11) in 1933. Since most of the expe”) 
mental work on individual differences has been performed on rats, 4” 
this original study was done with chicks, it w 
Briefly, Dunlap submitted 119 chicks to a batt mostly 
learning tasks. The obtained correlation mat >. of ten tests, 


d trix (avera. ound - 
was subjected to tetrad analysis to determine A ‘the underlyi98 
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traits could be analyzed into a single general factor plus specifics. Such 
@ pattern was found inadequate and the non-existence of a general 
earning ability was again confirmed, this time in chicks. 

McCulloch (37) was interested in the same problem in rats. He 
obtained results of the performance of 85 rats on eight learning tasks, 
al of which involved the “apprehension of relations.””* The battery 
tonsisted of six discrimination tests, one 27 unit elevated maze, anda 

Wo-pedai problem box, plus an irrelevant test of motor dexterity. As 
can be seen in Table VI, except for one r of .44 (between two light 


TABLE VI 
INTERCORRELATIONS OF MEASURES OF LEARNING OF THE Rat (37) 


‘ z z 
aa I IO I IV V V VE VH IX 
I 
Ir 44 
1I U 09 
y 03 11 20 
y 0% =05 11 —30 


VI =16 -09 -16 -18 01 


Ra =04 -24 13 15 11 08 
n —=04 —04 —01 08 08 —-11 —27 
Ix =1i4 -22 11 —05 06 19 15 —18 


discriminat 
agnitude 
actor to be 


ion tasks), the average r is around 016. Obviously, the 
of the intercorrelations precludes the existence of a “g 
extracted from these data. ne na 
rat Obert Thorndike made the first comprehensive investigation of 
ĉüavior which involved an application of the Thurstone centroid 
e „9f factor analysis. His purpose was to cover as wide a variety 
seve, ung problems as possible. For this rather extensive task he used 
inte eXperimental set-ups from which he derived 32 scores (ements 
ar of -18). The apparatus were as follows: activity wheel, W arner- 
Cirey] 2 maze (two patterns), elevated T maze (two ene aa? 
test ar Problem box, latch problem box, Warner conditione repo 
anal two stimuli), and the Columbia obstruction apparatu Se 
Sol Yses were made, one using the Hotelling solution, one the 1h ¢ 
tion, Also, analyses were made on three different matrices, one o 
Variables, one of 20 variables, and one of 32 variables. Although the 
to ings differed in detail, the basic patterns were the same. es 
l "cluded that three factors accounted for the total variance to Wen 
Yzed, These Thorndike (49) labeled as follows: docility (common 


< Arder 


“What Spearman in his two-factor theory has referred to as eduction. 
earma 
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eye d 
tests), transfer (distinguishing early from later tests), and a conditione! 
response factor (specific to conditioned response scores). Its were 

In the opinion of several investigators, Thorndike's resu set ak 
not regarded as particularly meaningful. It was pointed out his oot 
though Thorndike used the centroid method, he did not rotate ea 
tained factor loadings to test for simple structure, and hence, e were 
a more meaningful solution. Asa consequence, Thorndike’s da olog 
re-analyzed several years later by Van Steenberg (63). In ne more 
the essential difference in this study is the rotation of axes to olated, 
meaningful configuration. In this analysis, ten factors were Pi 
only five of which were interpreted. These five, which are P levate 
relevant to learning, have been labeled as follows: visual T x ah 
mazes), adaptability to test situations, speed, kinesthetic ability, 
visual insight (maze Gestalt). » Vaughn 

These investigations were followed by a similar study by “pose O 
(64) in 1937, Judging by the battery of tests employed, the pul P use 
the investigator was to explore the entire rat behavior domain aratus 
of tests of known reliability and validity. The ten pieces of gh Oe e 
employed were: wildness tunnel, activity cage, ae ae Z n 
maze, multiple T-maze, rectangular maze, problem box, Maier ihe 
ing” test, and a perseverance box. In the factorial analysis k red the 
variables obtained, the investigator in this experiment emp Fi ceight 
centroid method with rotation to test for simple structure. Of Ha labels 
factors isolated, four were sufficiently clear to be interpreted. ie learn- 
were given as follows: speed, wildness-timidity (docility), insig btaine ' 
ing, and transfer, Again, the essential nature of the factors © aniza- 
with the possible exception of wildness-timidity, refer to the org? 
tion of learning behavior, 7 severa 

A comparison of the several studies thus far reported indicates redi 
aps be made clear by the summary presente”, 


factors are involved in the org ) 


P en” 
P factors is not certain at pres i 
The data presented thus far have al] een concerned with lear? 
performance regarded as a static affair, Wherry (65, 66, 67) has initia 
a unique series of studies which gets at the dynamics of learning, 
clever usage of the factorial methods. Jy t 


he first cla} 
. ; place, Wherry - 
that a mere analysis of composite scores of behavior for an entire lea 7 
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ing situation will not give a complete picture of what goes on. He 
Postulates the idea that many simultaneous learning processes are tak- 
'ng place at the same time within a given task. Thus, each of these 
may have learning mechanisms which differ from one another. For 
example, it may be possible that a certain factor which accounts for 
Performance for a few trials when it is dominant may be relatively un- 
™MpPortant in a later part of the learning situation when another factor 

Ominates. It is this very hypothesis which his studies were carried 


TABLE VII 
SUMMARY oF Factors ĪSOLATED IN Rat LEARNING DOMAIN 
No, of 
Factors Identification Tovesiieaive Peay 
Isolated of Factors 
j norig" McCulloch (37) 1935 
3 Docility R. Thorndike (49) 1935 
Transfer 
CR factor 
5 Visual Van Steenberg (63) 1937 
Adaptability 
Speed 
Kinesthetic 
Visual insight 
1937 
$ Speed Vaughn (64) 
Docility 
Insight learning 
Transfer 


i isa yses 
ad test. In order to get at the entire learning process, his analy 


i arate 
were applied to correlation coefficients onien Duwen m5 
tials or stages of the learning period (i.e. Pd 3, period 4, etc.). 
Triod 2, period 3; period 2 correlated with per: , 


indivi he number of 
i i dividuals, and t 5 
Us, Various alleys were considered es ihe score for that day, trial, 


senis into each alley was considere ined in this fashion was then 


rim 1 
Procedure was carried out on five sets of The date elme? 
hich had been gathered by other ae Si ace 73)—pattern discrimi- 
arning experiments described by Yoshioka ( (30) simple and complex 
Nation and distance discrimination—Hunter’s 
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maze performance, Ruch’s (47) linear mazes, and Tryon's (58) 11 uni 
multiple-T maze for both bright and dull rats. In my estimation the 
results are quite striking, Furthermore, they are consistent! Exactly 
the same pattern was found regardless of the particular learning pro $ 
lem confronting the animals. Samples of these typical results are Te 
produced in Figs. 1 and 2. At this stage of the knowledge of such factors 


ee FORWARD GOING 
ascend FOOD POINTING 
GOAL GRADIENT 


FACTOR LOADINGS 


LEARNING PERIODS 


Fic.'1. FACTORS OBTAINED FROM YOSHIOKA DISCRIMINATION DATA (65, P- 267) 


There are inferences that the initial fa, 
running, that the rising and waning factor į ; 

A A iny E an 
certain behavior, and that the last factor ied ange oe TET 
learning of the correct response. However, Wherr s i art at ) 
cautiously makes only the following conclusions: a) ane iinarY 
studies have shown that factors present in learning Satins are not 
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Static affaj : A 
mon, acting uniformly throughout the learning of the maze. (2) 
Separate Te A is possible by means of proper factorial analysis to 
course of ca ects sil ei various factors, thus enabling us to see the 

Sai rrise and wane Y ivi i z 
of their Doorten. as well as giving us a less confusing picture 
n anot g 7 : A 

studies fe Papen, Wherry (67) analyzes the important genetic 
een Roadie ividual differences in rat maze behavior which Tryon has 
cting over a period of about twenty years. Wherry offers 


meee FORWARD GOING 
shsneneasarenetne FOOD POINTING 


GOAL GRADIENT 


20 


Ò 
© 


FACTOR LOADINGS 
N 
o 


? 
D 
[e] 


6 T 8 9 10 


l 2 3 4 5 
LEARNING PERIODS 


Fic. 2, FACTORS OBTAINED FROM HUNTER MAZE Dara (65, p. 268). 


n components suggested by 
e differential effects of 
The results obtained, 
ned by Wherry. This 


a 
Sag parsimonious description of th 
the on (60) and then goes on to an ana ysi. 
g „Obtained factors in the learning situaties: ; 
a are consistent with results previously. ore. Tana ad 

1s immediately obvious by inspection of Figs. these data Me oF 


0 Pointi - 's results Í 
inte ting up the conan Gre ae place, it will be recalled 


Inter, 
est on several other counts. F s 
at the eee H ged in Tryon’s original studies were selectively bred 


e te 
lysis of th 
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ried out by Hall and his associates. Work in this area has obviously 
been slow in getting started because of the great difficulty in establish- 
ing a useful index of emotionality. However, in 1934, Hall (13) reported 
an index of emotionality which has apparently withstood the test of 
time and criticism, Because of its importance with respect to later 
studies, a brief treatment of this investigation will be given. Hall begins 


TABLE VIII 


NUMBER AND PERCENTAGE oF RATS DEFECATING AND EATING 
For Eacu TRIAL (13, p. 388) 


Defecating Eating 


Days ——— — 
No. Percent No. Percent 
1 18 69 2 08 
2 18 69 2 08 
3 17 66 5 19 
E 10 38 7 27 
5 13 50 8 31 
5 10 38 8 31 
4 7 27 13 50 
8 6 23 16 61 
9 4 15 18 69 
1o 4 15 20 7 
n 3 11 18 69 
12 3 11 20 77 
13 2 08 22 84 
14 2 


08 24 92 


by explaining his preference for a concept of emotionality rather than 
emotion. 

This state consists of a group of organic, experiential and expressive reactions 
and denotes a general upset or excited condition of the animal. Emotionality 
can be thought of as a trait since animals and men differ in the intensity of 
emotional reactions displayed. The reader is warned against interpreting emo- 
tionality as a thing or faculty. It is merely a convenient concept for describing 
a complex of factors. Emotionality is preferable to the term emotion since the 
latter implies for most psychologists that a differentiation of emotions can be 
made. The current point of view is that such differentiation js extremely specu- 
lative (13, p. 385). 


With this conception in mind, Hall proceeds to establish his measure 
for individual differences in emotionality among rats, He placed 31 
rats in a strange “open field” for three minutes a day for twenty days. 


pme = 


ee 


Se 
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a r within the enclosure, and the rats were appropri- 
EST “ 4 efecation, urination, and eating were recorded. The 
ior ite ee results were obtained (Table VIII). It is 
rcttual Ael is table that there isa significant relationship between 
Genie fe sie and eating. Initially the percentage of animals 
(8%). As ig (69%) and the percentage of animals eating is low 
eis at ak a of animals defecating decreases, the per- 
FEDOS A eon e s eating increases. Expressed numerically, Hall 
eating.” A rre ation of 82 between i idays defecating” vs. “days not 
in samt y relationship obtains between ‘days urinating” vs. 
Blip ty ‘ies | i (r equals -10). The raison d'être for the rats’ emotion- 
te anknat sen situation is given as the unfamiliarity or strangeness to 
criterion a he reasoning behind the establishment of eating as the 
motionality is succinctly stated by Hall as follows: 


F 

Scns of finding another measure of individual differences in emo- 
ing. Itisa wrens was not easy, and was finally solved by the following reason- 
animal, eo that an upset condition hinders the adjustment of the 
it was Masten rate may act as a parrier to the satisfaction of needs. Hence 
immediately that if a rat which would eat under normal living cage conditions 
Where food upon the presentation of food was placed in a strange enclosure, 

was readily obtainable, its failure to eat could be said to be due to 


the emoti 
ot a . " Š f 
ionality of the animal. The number of trials it required before the food 


Was eat 
en could be taken as a measure of the rat’s emotionality (13, pp- 389-90). 


Hall 
c z 5 UN , 
oncludes that emotional defecation and urination are valid meas- 


ures of india: 5 

k e individual differences in emotion. It should be noted that one of 

the f ronger points in favor of such a criterion of emotionality lies in 
act that such defecation and urination are under the control of 


udies (14, 15, 16, 17, 18) from 1934 to 
lationships between emotionality and 


Hall investigated interre C 
behavior, persistence, and 


im ambulatory activity, stereotyping of bel } 
et derangements. His primary conclusions are that emotional 
fe ee tends to be reduced when the rat 1s impelled by a strong 
he? emotional rats are less active than relatively non-emotional rats, 

€ emotional rat is less stereotyped (more variable) in his behavior, 
emotional rats are less susceptible to audiogenic attacks than the non- 
emotional rats, and that persistence and emotionality are not related 
temperamental traits. In a later study (23), in which genetically derived 
Strains of emotional vs. non-emotional strains were selectively bred, 
Hall provides evidence for the inheritance of aggressiveness in the non- 


emotional strain and timidity in the emotional strain. Te 
These studies culminated in an intercorrelational study by Billings- 
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lea (5) in 1941. In this study the investigator studied the relationship 
between emotionality and various other allied indices. The measures 
included Hall’s open field situation, an activity wheel, a modified 
Vaughn paper barrier (persistence), coordination of paws and mouth in 
an enclosed food dish, aggressiveness, wildness-timidity, and the Martin- 
Hall standard situation for measuring abnormal behavior. The sub- 
jects were 40 adult female rats, 20 from Hall's emotional strain and 20 
from the non-emotional strain. In a later paper (7), Billingslea sub- 
jected the obtained intercorrelation matrix to a factorial analysis. 
Three factors were postulated, and identified as emotionality, freezing, 
and timidity. The factor loadings are reproduced in Table IX. The 
largest factor loading for each factor is marked with an asterisk to indi- 
cate the essence of the factors identified. It is obvious that similarly 
high loadings vary in the same direction. Although much remains to 
be done, the results are encouragingly clear and meaningful. 


TABLE IX 
Factor COEFFICIENTS oF EMOTIONALITY Factors (6, p. 209) 


Variables 


Emotionality Freezing Timidity 
Emotionality .616* .348 — 227 
Activity 449 —.271 — 358 
Paw-mouth — .017 —.161 — .030 
Fighting — .008 — .040 — .619* 
Probl. Solving (persistence) — .082 .652* 433 
Aggressiveness (air stream) — .389 — .502 -106 
Wire T. (Time in start cage) .450 .023 +279 
Wire tunnel (time in tunnel) 403 141 398 
Pipe (S. C. time) — .026 .528 -553 
Pipe Tunnel (time) .023 .407 -382 
Behavior Disturbance — .003 — .535 .033 


STUDIES oF MOTIVATION 


With the exception of one study by Rethlingshafer (43) all large 


otivation and drives reported thus 
n (1,2, 3). The most thorough of the 
47 measures obtained from 14 ex- 
fying the apparatus employed, the 
marized as follows: exploration, 73 
ing, 6; and one measure each of body 
Although Anderson had originally in- 
actorial analysis of the obtained inter- 


studies involves 
perimental set-ups. Without speci 
measures obtained may be sum 
hunger, 14; thirst, 10; sex, 7; learn 
weight, activity, and emotion. 

tended to carry through with a f 


~ A a ee 


| 
| 
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correlatio s 2 

rg TRE n he did not perform such an analysis. His attitude 
een ogee a procedure is perhaps indicated in his first 
developed in an ff ptes no methods of factor analysis have been 
in any given ae “ns to determine just what factors may be involved 
ods (1934) the an at the present stage of development of the meth- 
pain tree eaten gow are often more confusing than illuminating be- 
Although thare . ail to make good psychological sense” (1, p. 107). 
Chest wasta it vas some justification for this point of view when factor 
čonld wall be S — stages, there are indications that these same data 
obtain great ois yzed factorially by current methods in an effort to 
larly ar er clarity of the underlying relationships. This is particu- 
speculative a a where Anderson's interpretations are admittedly 
ing pepe ne outstanding instance of this is apparent in the follow- 
for sex “oro wherein he states: ‘There is a fairly general tendency 
yield significa l measures and the emotional defecation test to 
some nn ea F almost significant intercorrelations. There is thus 
these genre P o the operation of a general factor or factors within 
were appare of tests” (2, p. 113). In any event, certain generalizations 
lows: nt from the data; they may be briefly summarized as fol- 


i: Ex 
xploratory tests correlated significantly with other exploratory tests. 


ex EN i 
x tests correlated significantly with other sex tests. 
with other thirst tests. 


3. Thi 
hirst tests did not correlate significantly 
cantly with other hunger tests. 


H 4 ‘eat 
unger tests did not correlate signifi 
d with other learning measures. 


dence between measures of different 


Learni 
s No rning measures correlate 
general drive factor is in evi 


drives 
defecation are interrelated. 


with motivational 


TS 
ex tests, learning measures, and emotional 
orrelate V 


Learni : 
‘thames ™ measures show little tendency to c 


Furt 

rth sr f ; 1 

sis ate which need to be confirmed by factorial analy 
: “The data obtained indicate that the performance on any given 


tes s 
=a may be a complex function of a number of factors, many of which 
p oa bably quite independent of the particular drive involved (2, 

). And “one is not justified in assuming that any given drive 1s 


he 8 A aat 
oo a unitary factor operating to prod nificant and consist 
intercorrelations among h d drive” (2 


P. 107 different tests © ae 
that ha The only safe generalization that can be an 
; i i earnl 

ability. different drives are independent and are no 


Oni ‘ 
been pe other multiple variable investig 
ported by Rethlingshafer (43). 


t relate 


motivation area has 


ation in the : 
this study 1s an ap- 


In essence, 
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plication of the Wherry procedure of applying factor analysis to = 
learning. In this instance the investigator was concerned with di er 
ences in the course of learning under varying motivating conditions 2 
the learning of a visual discrimination habit. The original experimenta 
data were gathered by Muenzinger (39) who used two sets of motivat- 
ing conditions: (a) producers of fast learning: shock-wrong, shock-right, 
shock-after-choice, jump-after-choice, and delay-at-the-point-of-choice; 


----8.4 

Bake 176 be 
BELL WRONG, — 284 
WEAK MOTIVATOR 


FACTOR LOADINGS 
fo} 
o 


2 3 


4 5 6 7 8 9 10 
LEARNING PERIODS 


Fic. 5. FACTORS OBTAINED FROM RETHLINGSHAFER's LIGHT-DARK 
DISCRIMINATION DATA (43, p. 586). 


* Represents the percentage of variance for which each factor is accountable. 


pid learning: shock-before-choice, food only, 
jump-before-choice, buzzer-wrong, and buzzer-right. Rethlingshafer 
employed eight of these motivating conditions, and, as might be ex- 
three-factor pattern reported by Wherry- 
milar, the effectiveness of a given factor 
does vary under different motivating conditions. This becomes quite 
apparent from analysis of some of the d 


7. For example, in Fig. 6 where the m 


nusually high proportion of the 


d for by this factor as opposed fo 
zero for performance represented in Fig. 6 and 17.6 in Fig. 5. Such dif- 


ferences are particularly provocative when it is pointed out that the 
motivator operative in the performance of Fig. 7 was proposed by 


Se eS e 
—— a 
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3 DISCRIMINATION DATA (43, p- 586). 
Represents f n n 
the percentage of variance for which each factor 1s accountable. 
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LEARNING PERIODS 
Fic. 7. FACTORS OBTAINED FROM RETHLINGSHAFER’ 
DISCRIMINATION pata (43, P- 586). 
‘or which each factor 


s LIGHT-DARK 


*R ; 
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Presents the percentage of variance fi 
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Muenzinger as a fast producer of learning, whereas the other two moti- 
vators are classified as lesser producers of learning. This type of analy- 
sis is, of course, not conclusive. As a matter of fact, in these data there 
are no indices of consistent trends. The investigator cautions that cer- 
tain unforeseen aspects of this particular learning problem which re- 
sulted in inadequate data actually prevent any legitimate analysis. 
These limitations are best expressed by the author, who says: 

Under such conditions as shock-right, shock-wrong, delay-at-the-point-of- 
choice, etc., learning was so rapid that it was impossible to correlate the error 
scores for all ten days. The number of rats making errors, as well as the total 
number of errors, had so declined that often by the fifth day the resulting narrow 
range and skewed distributions made correlations highly unreliable. Hence 
some matrices were less than 10 by 10, but they represented correlations among 


day’s error scores up to approximately the same state of learning as was repre: 
sented by a 10 by 10 matrix in a slower learning situation (43, pp- 584-5). 


Nevertheless, the methodological approach employed is of considerable 
interest and significance. 


EMOTIONALITY-LEARNING STUDY 


In addition to the studies reported in the fields of learning, emotion- 
ality and motivation, one study has been reported which apparently 
attempts to cut across all domains of rat behavior. As stated by the 
authors, Geier, Levin and Tolman (12), it isan investigation of the inter- 
relationships between measures of emotionality, hypothesis formation, 
vicarious trial and error, and visual discrimination learning in the white 
rat. Using 57 rats, they obtained 29 tetrachoric intercorrelations from 
two experimental setups, the Hall open field, and a visual discrimination 
apparatus similar to the Lashley jumping stand. The correlation matrix 
er analysis technique. Eleven measures 


ri , primarily of an emotional and 
adaptability nature. The remaining 18 measures were obtained from 


the discrimination apparatus, primarily vicarious trial and error meas- 
ures, and hypothesis formation measures. The four factors identified 
were labelled: open field timidity, cognitive reactivity, unsystemati¢ 
variability, and non-motivation. The writer is inclined tö be particular- 
ly critical of this study for two reasons. In the first place, the areas 
under investigation are “under-determined,” This is particularly 
obvious when one realizes that the entire correlation matrix was derive 

from two experimental setups. Secondly, the methods of cluster analy- 
sis are not as consistent, nor do they result in as Psychologically meaning- 
ful results as the more stable methods of multiple factor analysis. In 
essence, of all the studies presented in this survey, the last investigatio” 


ra 
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reviewed is theoreti 
tically i i 
r a the most inclusive and methodologically 


DISCUSSION 


The criticism inati 
P A aes leveled against the last study 
E vite fia n : against virually all of the early investigations 
who haga “a open i it is the same criticism offered by Wolfle 
en peek the situation is comparable to giving human sub- 
a and oder of speed of movement, temperament and emo- 
ily oo roy ability, and then analyzing the resulting cor- 
(69, p. 35). Pe ‘4 ow correlations would be expected—and found” 
shies on Me mi what is needed most at the present itme is greater 
Then, whee pa erlying relationships within a given behavior domain 
study ase he e Haera domains are adequately explored, a giant 
tathsbe-well L g each of the domains with properly loaded variables 
e undertaken. Tryon goes so far as to state that 


the scienti 
entific st + ges : 
pects of the pe a individual differences is characterized more by the pros- 
e than by a collection of conclusive data... in the rat, the 
f 


major pr 
oble aerate i 
ms of individual differences have been attacked in only a few 


omain 
s, and 
= F i 
nany other gross domains of behavior (sense acuities, insight 
.) remain relatively un- 


form i, 

ation, d 

explored, À meyo responses, conditioned responses, etc 
.. We grievously need more complete studies on more behavior 


domains i 
ns 
in many more species (62, P- 360). 


If se 
veral i 
meaningful parameters can be identified from such batteries, 


more j 
foie of stn, studies of the genetic constitution and neurologic func- 
well dlls wi “Primary Mental Abilities” could follow. Several 
approaches ts have expressed considerable regard for such 
mals is still Wolfle states that “the factorial analysis of ability in ani- 
à practically untouched as 4 problem for research. Since 
ver human subjects for use in future 
and inheritance of factors of ability, 
tors involved in their ability prom 


ortance”’ (69, P- 36). More specifi- 


much the factorist has oversimplified 
t should beg 


is case į 
Se in -i z i 
relation to genetical structure, 1 
ation in some degre 


intercorrel 


On ih rs” (41, P- 184). 
marks į e neurological side, Lashley makes some 
in a paper on the uCoalescence of Neurology and Psychology.” 


Sota 

the ne of what Lashley has to say in this paper js pertinent here that 

ever a is tempted to include several pages of quoted material. How- 
, the essential relationships between the isolation of functional 


very pertinent re- 
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factors and neurologic functioning is pithily brought out in the following 
two paragraphs: ve 

This method is discovering functional variables which are not those of classi~ 
cal psychology. For example, it distinguishes between the ability to think in 
terms of the spatial relations of objects and to comprehend non-spatial relations. 
It distinguishes facility in manipulating separate symbols, as in recognition of 
words in jumbled letters, from facility with combinations of symbols as 1n 
grammatical speech. It is difficult to describe these variables except in terms 
of the tests from which they are derived, for they do not correspond to any 
familiar classification of functions. They do seem, however, to correspond w 
functions which may be independently lost as a result of localized brain injury: 
Certain types of apraxia are marked by difficulty in dealing with spatial rela- 
tions; the function represented by manipulation of isolated symbols resembles 
the ability which suffers in verbal aphasia as defined by Henry Head, and there 
are other less clear correspondences. j 

Psychology has still to discover how the various factors revealed by such 
analysis interplay to produce organized thought. Neurology likewise still has 
much to do in the investigation of the interaction of cortical fields which are 
associated with diverse functions. Nevertheless the discovery that the various 
capacities which independently contribute to intellectual performance do cor- 
respond to the spatial distribution of cerebral mechanisms represents a steP 


toward the recognition of similar organization in neurological and mental events 
(34, pp. 468-469), & 


The eventual localization of factors within the central nervous sys- 
tem thus becomes a plausible task. Obviously, by controlled destruction 
of varying areas and varying amounts of the brain and the consequent 
changes in the factor loadings, perhaps to the extent of complete extinc- 
tion, important observations can be made relevant to the neurologic 
nature of such factors. The problem is relatively clear cut, but the first 
step remains to be accomplished in animal behavior—namely, the 
identification of stable, meaningful psychological factors.’ 

In the past, critics of factor theory have pointed out that factors 
ak nt classificatory conceptualizations. In fact, it 
as been stated that the nature of a given factor is such that it changes 
r attery of variables to another and that this is 
rather conclusive indication of the mathematically artifactual nature 
of factors, It has also been pointed out that the number of possible 
factorial solutions to a given correlation matrix is infinite. In order to 
meet these criticisms, Professor Thurstone introduced iie concept of 
“simple structure,” which assumes that “mind is not a structureless 


6 Italics mine. 


ë Studies of this type which are aimed at the analysis of hereditary and environmental 
mechanisms affecting dog behavior are now under way in the Division of Behavior 
Studies, Roscoe B. Jackson Memorial Laboratory (see 44, 45, 46), 
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l He ag ee ps 4 is structured into constellations or groupings of proc- 

ape e identified as distinct functions in the test perform- 
ances” (1, pp. 193-194). Although an hypothesis, this is perhaps 
the most important conception in the development of factorial analy- 
Sis as a general scientific methodology. This principle provides a 
guide in the rotation of arbitrary axes to what Thurstone has called 
a psychologically meaningful” solution. Perhaps the most striking 
thing about this procedure is that it leads to an invariance in the 
isolation of factors. This phenomenon is not to be taken lightly, 
since it does not seem reasonable that an event of this sort could occur 
by chance. The stable factors identified by the rotating principle of 
Simple structure have been referred to as “functional unities,” the 
implication being that these may reflect separate processes which are 
Mediated by the genes, the nervous system, the endocrines, the visual 
mechanisms, the culture, etc., depending upon the domain under investi- 
Sation. In particular, it seems reasonable to suspect that ‘functional 
unities” of mental ability are a function of the nervous system and its 
Metabolism, and that “functional unities” of emotionality are a func- 
tion of the physiology of the body as well as conditioning, with genetic 
mechanisms imposing limits of variability in both domains. The primary 
Contention of this article is that these notions need experimental verifi- 


“ation, and that factors involving organismic processes can best be ex- 
pulations. It is difficult for 


the uentally investigated using animal po pahavioral isola. 
isa Writer to see how factor theory can g0 beyond the s etal w 
in of theoretical parameters (intervening variables, “ie on ee 
oo as it confines itself to human populations. The othe a this 
ty. ved in this paper have not yet given answers to questions a J 
Ype is not an indication of the inappropriateness of factor methodo ee 
Ut rather reflects insufficient and inadequate utilization of the meta s. 
e point is that it will take a relentless and long-range attack in ee 
in, 8ive this approach an apportunity to stand or fall under oe eal 
nquiry, One cannot demonstrate factorial invariance with one tac ful 
study of a given domain any more than one can identify meaning!u 
mes in a battery of ill-conceived are 
€ writer, t -ould defend the factoria 
Powerful rie aa ts on the behavioral level for ee 
'ng of the ever present mystery of what a given test mE RE ee 
ative Psychology cannot afford to ignore the issue of test va! F : ee 
“an factor theory afford to stop with the mere scone leading 
‘ wedding of the two approaches should strengthen 7 r -r 
yond the isolation of unifying concepts to the detailed descrip 


und . à k 
erlying mechanisms of behavior. 


| approach as the most 
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SUMMARY 


This paper is concerned with the theoretical and moina 
plications of animal behavior studies carried out within the pene a 
of factor theory. The writer has reviewed all the known factoria S T 
of animal behavior, as well as relevant large scale correlation e 
Since only a beginning has been made in each of the areas of eg hain 
emotionality, and motivation, no reliable conclusions can be : aes 
as to the nature of the psychological factors involved in any © ing 
domains. However, all of the analyses have been consistent in dea p 
the existence of a unitary factor and in pointing up the existence 
multiple factors. 

The writer has stressed the importance of pursuing these early mel 
further because of the necessity for verifying experimentally the sone tA 
cal concept of ‘simple structure” on an organismic level. It pe sd 
pointed out that the theoretical structure of comparative and pre 
logical psychology would be greatly strengthened by a method w “a 
could provide insight into the nature of the basic variables involve 
its experimental and test situations. 
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A NOTE ON THE USE OF THE METHOD OF SUCCES- 
SIVE DIFFERENCES IN EMPIRICAL CURVE 
FITTING 


W. R. GARNER 
The Johns Hopkins University 


Guilford (1) and later Lewis (2) present a technique called the 
“Method of Successive Differences” for determining the sansim n 
an equation representing a straight-line relation for a given set of da a 
The technique essentially involves taking successive pairs of ares a 
get several estimates of the slope constant, and using the mean of ore : 
several estimates for the slope constant. Once the slope constant na 
been determined, the intercept constant is determined by substituting 
the mean of the X and Y values into the equation and solving for the 
intercept constant. The purpose of this note is to point out that — 
method is neither legitimate nor meaningful, and should be discarde 
from text-book consideration. b 

Mathematically, the problem is to determine the values of a and 
for a given set of data in the following equation: 


V =a+0x, (1) 


With the method of successive differences, the value of b is determined 


first, as follows: 


Key h=- Y;—¥Y, 


act = Va 
OCA TE ee ey N" 
z= i 
In many cases the values for X are equally spaced, which means 
Xi- X= X% -X= Kri = X,. 
Substituting in [2] 
TE B= Fe a T a i 
(2 — 1)(X, — Xə) 
re k= Y, . [3] 
X,— X, 


Thus when the values of X are 

completely and solely determined 

The example given by Lewis illust: 
260 


equally spaced, the slope constant 
by two points—the first and the las a 
rates this point perfectly. Regardles 


s 
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of wh . 
i ge the points in between, as long as the first and last 
Bahia. Ac potenti same, the slope of the “‘best-fitting”’ curve will be the 
eullstittiting ts out above, the value of a in equation [1] is found by 
sead deen e — values of x and FY into the equation with the al- 
some mine value of b. With this method, it is easy to arrive at 
i peculiar fits, to say the least. 
Pe ence X are not equally spaced, then the value of the slope 
arles Jesreeli ose completely by the end values, but to a more 
ever te red 2 ing on how equally the X-values are spaced. How- 
aiccen ve alo & eee of a slope constant, the weighting of each 
the X-axis “sa nao should be proportional to the distance along 
lease Ges a other words, the calculation should take into account at 
Pi moment in the weights, or some rather peculiar results 
. Fig. 1, for example, illustrates how the slope of a straight 


5 10 20 


xX 


Fic. 1. AN ILLUSTRATION OF A upgst-Fittinc” CUR 

T] BY THE METHOD OF SUCCESSIVE DIFFERENCES. 

nag Straight line shown (and its equation) is the one which best fits the eight plotted 
, When the best fit is determined with the method of successive differences. 


VE DETERMINED 


rin can be completely wrong if no account is made of relative distance 
ong the X-axis. 

ife We have the difficulty then that an erroneous eet hyena lire 

es ach slope estimate is not weighted in proportion to a e peo 

e e X-axis. On the other hand, if equation [2] is chang hi 
ach vaiue correctly, then equation [2] again reduces to equation [$1 

and once again the lane is determined solely by the two end points. 


an be computed 


ont W. R. GARNER 

Ss 3 es -anal . 

It is to be ped that this method will not be perpetuated in fut 
n iy - gn 
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FOUR STUDIES IN PSYCHOLOGY AND SOCIAL STATUS 
A SPECIAL REVIEW! 


RICHARD CENTERS 
University of California at Los Angeles 


os social Scientists in the last two decades have begun to 
oe ae increasingly with the social and psychological con- 
egalite, the division of labor in society and the multifarious in- 
theoretical hat either accompany or stem from it. The commentary and 
underpi a works of an earlier day, which had only the most meagre of 
given ae in direct observation and unchallenged fact, have now 
Tating Se, to the research report based on the community field study, 
lating 3 e E devices of social science. We are rapidly accumu- 
auren uminous, though perhaps somewhat superficial, body of 
and soci Th social status and its significant relationships to personalities 
D la, institutions. 
Stic of a major portion of the credit for the somewhat dubious 
oe ments to date is the anthropologist and sociologist, W. Lloyd 
ete = a who is senior author of one of the four books to be discussed 
in hee i whose concepts and methods are more or less directly reflected 
unt other three volumes. Eight years have passed since Warner and 
Se o ashen The Social Life of a Modern Community, in which they 
the a ed the status levels of a New England town as the prototype of 
ees class structure. Their work, though interesting and 
ceptio e, has been characterized by many as somewhat ave ee 
fault n and unfortunately shoddy in methodological rigor. asic 
repeatedly cited in commentary On this and succeeding works of 
ote and his many collaborators is the failure of the we po 
e - and clear some procedure which would make it possil ae pe 
Practi Scientists to classify the members of a comina A rie 
Of st iced by the Warner school. It has been claime t 2 ee 
y atus are too variable, unstandardized and unquantified to be us 
> an outsider. 
jal class in America. Chicago: 


1 
cra, and EELLS, K., Soe 


W. 
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A esearch Associates, 1949. hn Wil 
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Tue MEASUREMENT oF SOCIAL STATUS 


It is perhaps in a belated attempt to shore up this sagging fundament 
in a somewhat pretentious edifice that Warner and his two collaborators 
now give us Social Class in America. Save for its first chapter, which 
delineates the Warner conception of social classes, the book is wholly 
concerned with the development and use of two techniques for the 
measurement of social position called Evaluated Participation (E.P.) 
and the Index of Status Characteristics (LS... . 

Of the two, the more basic is the Method of Evaluated Participation, 
for it is by means of it that communities are originally stratified by 
the social analyst, and the various individuals in the community al- 
located to one or another of the social-status levels so derived. In 
employing it, the status analyst uses one or more of six separate but 
ey are all evaluative and judgmental, i.e., eae 
mentary to one another, but use of one or more 0 
them may suffice to place a given individual more or less accurately in 
the status scheme. Before using any of them it is first necessary for the 


investigator to derive what is called a “Social-class Configuration’ Of 
“over-all status schema” for the whole 


essary, though they do not reveal what might 

be acceptable as a numerically adequate sample, saying merely that 

Persons of various social levels are desirable. “A good judge 

s en in the community all of his life, who 

thinks ab is town in status terms, and who has 4 
ocial levels.” , 

dologically adequate for the derivation 

or a community—a point about which 

= oe Somment later—one is now prepared to place the individuals i? 

of EP These are: tatus levels by the various rating devices 


agreement required for such > the 
3 c ely, r ed b 
writers, and they appear in di i guar ee ane ~ 
ar mor i : , 
be f ore concerned with stal e reality of status levels an 
status consciousness in the t z: ir i 
in its use. 


2. Rating by symbolic placement. Here an individual is rated by the analyst 


EE ye ——————— —__™ 
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2S) being ina Particular social-status level because he is identified by informants 
with various symbols of superiority or inferiority such as region of residence, 
social traits and membership character. 

N 3. Rating by status reputation. An individual or his family is assigned to a 
given status level by the analyst because informants say he has a reputation for 
engaging in activities and possessing certain traits which are considered to be 
Superior or inferior. 

4 Rating by comparison. In this case the subject or his family is rated as 
eing in a particular status category because informants report him to be equal, 
Superior, or inferior to others whose status level has been previously determined. 
5. Rating by simple assignment. A person is placed in a given status category 
€cause one or more “qualified” informants so assign him. TM 
6. Rating by institutional membership. In such case an individual is assigned 
to a particular status by the analyst because informants report him to be a 
member of certain institutions which are ranked as superior or inferior., The 
institutions referred to are families, cliques, associations and churches. 


The social-status levels or classes and their membership content 
crived from these several rating methods constitute for Warner, 
eeker and Eells the ultimate class structure of a community. Its 

Validity rests, they say, in effect, in the thinking of their informants 
s hemselves—'‘they are the final authorities about the realities of Ameri- 


can social class.” A 
he Index of Status Characteristics is a shorter, more cag a 
Method of measuring social status, offered in the realization that the 
Method of Evaluated Participation is complicated, laborious and mar 
consuming—and, of course, very expensive. The LS.C. i compr F 
Or each individual by rating him on a seven-point scale for ee 
Our status attributes, namely Occupation, Source of pe foe by 
ype and Dwelling Area, and then multiplying his pata tee 
@Ppropriate weightings derived by a regression et OEMs 
Weighted total, The 1.S.C. score of an individual is iun , topi =r 
Social-status level (as determined by the method of Eva For “ethnics” 
Pation) in g4 per cent of the cases—for “old Americans. ent of the 
the Percentage of correct placement is smaller, being 72 per ¢ 
Cases, 
Warner, Meek D n the 
or yen Meeter and, Bels hove on he ee appear ay 


j their work is 
= i j ; the major goal of their wor 
Messing spelen} otk a it will undoubtedly prove 


uring the social status of people per us and class, 
Useful in pt a wide range of behavior relatet | EL, 
an no student of these phenomena can ape superstructure, lies 
. Major flaw, threatening to invalidate the hose opinions are 


a 4 . ; s W E 
athe inadequacy of the sampling of tates oe The writers point 
used to construct the over-all social-status S€ hema. 


. ist in the final an- 
npt almost piously that the realities of social e oe social-status 
ysis in the thinking of people themselves, which? 


whole done an excellent job 
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levels exist as public values, i.e., are a public-opinion phenomenon: Ston 
being the case, it would seem incumbent upon scientists concerne! w 3 
accuracy and thoroughness to content themselves with not less t a 
representative cross-section of informants in building up the as : 
status schema upon which all else in their system depends. This, ho 
ever, is not done, and their informants, instead, are a highly select 
highly articulate, higly status-conscious few who appear to be ces 
portionately representative of our higher social, economic and educ 
tional strata. The status levels constructed and the membership in they 
determined by the methods of Evaluated Participation are thus neces 
sarily dictated by this unrepresentative group. The I.S.C. presi 
also, no more than what would be this group’s judgment of an indivi 
ual’s social status. Another serious limitation of the study, of eoa 
lies in its being based upon a single small community, so that the 1.5.C. 
scores presented have meaning only in terms of it. 


COMING OF AGE IN THE STATUS SYSTEM 


In August B. Hollingshead’s Elmtown’s Youth, the measurement of 
status functions primarily as a means rather than as an end in itel 
Hollingshead has in this work stratified his population into status leve 3 
and then gone on to show in what ways and to what extent the status 
level of the parent conditions the life of his offspring, particularly in the 
high-school years. To those who are familiar with the Lynds’ Middle- 
town books, the Warner group’sseries of community studies, and others- 
of similar mold, the story told will not be very new, for there is perhaps 
overmuch in this volume that has been said several times before. 
Nevertheless, the beastiliness of the American pecking order is sufficient- 
ly fascinating to' make Elmtowns’ Youth rewarding reading. Hollings- 
head has so faithfully reproduced the jungle that we all grew up inan 
live in that one meets himself or a friend or an enemy on almost any 
page. 4 

The book is offered as an analysis of the way in which the social 
system of a Middle Western Corn Belt community organizes and con- 
trols the behavior of high-school-aged adolescents reared in it. This 


analysis is achived by describing the relationships existing between the 
behavior patterns of 735 such subjects and the positions occupied by 
their parents in the community’s class structure, The seven arenas 0 
social interaction examined are those of the school, the job, the church 
recreation, cliques, dates, and sex life. 


In stratifying the families of his sample, Hollingshead adopted @ 
somewhat roundabout method. He first derived a “control” or reference 
list of 20 families alleged to belong to one or anot} 


3 = her of the five status 
levels which were believed to exist in the community. Then he had 2 
carefully selected group of raters indicate the Status levels of the 53 


families in the sample by equating their statuses with that of familie? 
in the control list. Although it is asserted that “care was taken to select 
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persons from ever; i; 
so that rat : y ethnic and religious group an 
itis diffe “4 n aaia ka e ey, ofall and from ee 
adequate for thi hat the 31 individuals selected were | 
by so few is purpose. Seldom, surely, have so m ee 
ing: ewe amore accurate picture of the S many ae 
A med aet in key positions in the institutional structure ee 
of ae nad ae iets carp them into contact with pene 
TUEA ves ew were ‘plain citizens, All knew i 
aspects a = living in it, and they were willing ee aa 
Os prous #3 nmunity affairs.” To this reviewer it is impossible ees 
eaa ect Wis bes of all sections of the population.” oi 
terns of the yo ih at his best in the sections dealing with the life pat- 
desire for te ; of the several status levels, and in describing ieee 
eneral ofe oa icipation, status, self-expression and self-realization i 
and influence ri epee is systematically frustrated by the pov 
data is i muling i ORS Often the impact at te 
nya letting the kids tell it in their ow 
loh kan mer poignantly than any l pein ee P na 
elf to, the bitterness and unhappiness our social ES ae 


genders. 
Althou 7 , 
igh Elmtown’s Youth is especially recommended to American 


Parent, F : 

of tee author, it is unlikely that it will be widely read outside 

mentary e at and will more probably be found useful as supple- 

Psycholog Pa in university Courses in social anthropology and social 

Point out x so used, however, it might be well for the instructor to 

around i p it is not some disembodied class system that pushes people 
2 America’s Elmtowns, but a flesh-and-blood ruling class and 


th 
1e power it wields. 


PUTATION AND THE Sratus ORDER 


A CHARACTER RE 
the = ha studies under review, probably the most mature, and certainly 
I San elaborate, is Adolescent Character and Personality by Robert 
of The a hurst and Hilda Taba, 1n collaboration with 15 other scientists 
he pennies on Human Development of The University of Chicago. 

k is a companion piece to Elmtown's Youth, being based upon 


Teseaq: í 
rch in the same community and in part on the same boys and girls. 
ncerned with the behavior of 


ut whereas Hollingshead’s st 

ts in various spheres of social interaction, 
i i sixteen-year-olds 
inently featured 
tirely centere a char- 
e. Instead, “gocial-class position 
or factors in character formation, 


lligence, values and 1 
eligious activity. 
the au- 


s 
ae as only one of eight maj 
E rs being school achievement, inte 
justment, social adjustment, moral beliefs, and r 
Recognizing that character is a word with many meanings, 
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thors indicate what they mean by the term more precisely by cue une ri 
it with the phrase “moral character,” and further, as 1 a Pride 
personality which is most subject to social approval. ' It reni 
not too clarifyingly, that having a sense of humor (which S ial 
socially approved) is not a part of character but part of that r 

something we label “personality.” . 5 

After cit 8 of character as a composite of moral seuits, peels 
honesty, responsibility, loyalty, moral courage and friendliness, Largely 
problem, of course, was that of devising some measure of me te 
on the basis of the monumental studies of Hartshorne and } aa ves 
decades ago, and the accumulated experience since, behavior ier 
jected as a usable criterion, and the individual’s character me an 
was adopted. Reputational ratings for each of the 5 traits as the ae 
ure of character were then secured from the individual's teachers eie 
mates, Sunday-school teacher, school principal, scout leader, an sally 
ployer. Such judgments were obtained by means of four T but 
designed instruments, each differing in form, detail and conten rane 
similar in that they described the same general type of behavior m E 
festation for each trait. Two of them were used with the adult gro s 
in the community (teachers, scout leader, etc.) and two with ret oe 
mates of the subjects, the object being that of checking on the ar sla 
or consistency of the judges’ opinions. The mean of the individ am 
Scores on each of the four measures was regarded as the ultimate atena 
of his character reputation. Considering the difficulties of ents 
such a thing as character, the “reliability” coefficients obtained for ite 
four scales might be considered at least fair at worst, and at best The 
good. The lowest was .46 while the highest was a substantial .86. 
validity of the instruments is not established. 

Adolescent Character and Pe 
which contains many challengi 
authors practically acknowledge 
measured it is, at most, merely i 
cents conform to the standard 
character reputation to be correlated so 


moral beliefs, values and ideals, self-adjustment, social adjustment, 
and even with intelligence and social- 


ae fe Class position, that the degree 0 
relationship is of little predictive value, 


et us sure of conformity to middle- 

class standards, it is not Surprising that there Should be a substantia 

degree of relationship between it and another Measure of conformity- 
Although this book makes a contribution 


F «ai 10n to our knowledge or char- 
acter, its worth as a piece of scientific Writing js Seriously impaired by 


—  —_— or ——<  —— 
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ana — 

teehee adoption and tacit, if not entirely explicit, 
which Pe e-class patterns of character ideals as the goal toward 
be ahisred r education should strive if the good life in America is to 
miie ihi n t is disturbing to find social scientists so class-centered 
majty a ing, especially when they themselves recognize that the 
Waitin be people are not middle class. Most, moreover, might not 


c ie. j 
HILDREN’S AWARENESS OF STATUS AND Crass DISTINCTIONS 


of oe Done Stendler’s Children of Brasstown is by far the briefest 
more tha a reports considered here, being a monograph of slightly 
ing, A 4 0 pages. But it is by no means the least worthy or interest- 
Ber = is a pioneer thrust into largely unexplored territory. It 
the childs. o E of the symbols of social class” on the part of 
people, en of Brasstown, a New England community of about 15,000 
ann a brief and quite inadequate 
6 lowe ions of social classes, Miss Stendler 
social] as a group of people ranked by members 
nomic f Superior and inferior positions according 
me bene The social-class position of each o 
Wider the first, fourth, sixth and eighth grades who served as 
Sens irae determined by the rating assigned to his parents by a 
te five judges. These consisted of three professional men, one 
emilee and one housewife, who were selected because of their 
Sine with the families and for other reasons. i , 

hess iS Stendler’s study is primarily concerned with children’s aware- 
indicet the symbols of social class in the sense of that term previously 
Para one might have expected the author to define the phrase, 
iste ol of social class.” It is disconcerting to find no such definition. 
a ad, the reader is left to shift pretty much for himself. From the 
Pili et given and the items identified as symbols in the test 1n- 
diese ents employed, Miss Stendler seems to mean. by a symbol of social 
Use any social attribute or behavioral manifestation that people might 
as a criterion of class distinction. Her study involves only a limited 


nu Pa 
e of such characteristics. 

wins he author’s procedures in as 

ubjects involve a combination o. 


niques in which the approach to conscious 
ols is often so devious as to yield results of quite dubious significance. 


he interpretations and conclusions are highly subjective in the main, 
and at times seem almost gratuitous. First, an interview was held in 
which children were questioned about their out-of-school activities and 
their choices of friends as these might indicate class biases, etc. Ina 
second intervieW they were asked to rate, in economic terms, four sets of 


“examination” of three other 
adopts the Warner definition 
of the community in 
to certain socio-eco- 
f the 107 school chil- 


certaining the class awareness of her 
f interview and questionnaire tech- 
ness of status and status sym- 
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pictures illustrating jobs, houses, clothing and recreation in ee 
had previously adjudged typical of one or another of the severa r a 
They were also asked to rate themselyes and some of their classy a 
economic and social terms. Class terms, such as upper-middle at aes 
ing class, were not employed in such ratings, but instead the sere a 
were asked whose parents had more or less money than averag he 
whose families were high or low in society. This discrepancy ea 
terminology is unexplained, as is indeed the basis of much of a A 
other procedure, and it seriously confuses the meaning of her resu at 
fifth set of pictures was employed in an attempt to find out if, = ing 
increasing awareness of class distinctions, children were also deve Ta 
associations of good and bad conduct in relation to them. The apie 
portrayed children in various acts such as stealing, shooting nokia 
smoking, fighting, cooperating, studying, sharing toys and my had 
money found, and subjects were asked whether the child portrayed | we 
little or much money or was high or low in society. A final techniq S 
was a Guess Who test requiring the child to guess who in his carta a 
best answered each of 40 brief descriptive questions such as: W aie 
parent doesn’t have a very good job? Who never has any spen hat 
money? Who has the nicest home? The object here was to see w! L 
relationship, if any, existed between the item in the test and the socia 
status level of the child mentioned for that item. ller 

In summing up the fruits of her observations (and insights), Stend pe 
characterizes the development of class and status consciousness as pr 
gressing through four stages. 


Stage I is that of Pre-awareness, 
children below the fourth-grade leve 
little real significance for them. 

Stage II, the Beginnings of Awareness, extends from the fourth grade to 
beyond the sixth, and is ch i 
The child is apparent} 
can pick out children with “not much mon 
them on the basis of their clothes and wha 


. oe ie st 
and is the condition found to exist for Peet 
l, when such terms as ‘rich’ and ‘poor 


Stereotypes. It begins before grade 6 
me implies, this is a state of cognitiv i 
PProximates the adult patterns of be 


$ c ses, including the many contradictions 
about class which are prevalent in our culture, 


Stage IV, Recognition of Individual Differences, was achieved by only a few 
children in the study, and represents a condition of mind wherein the chil 
recognizes the meaning social-status symbols have for most people, but judges 


people not merely in terms of their class-membership character but in terms 0 
their individual merits as well. 


Miss Stendler’s delineation of these 


i Stages, in the face of her in- 
directness of method, is quite bold, and 7 


o necessity must be accepted 
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we š ; > é í 

yei dae caution until verified in further research. She has, 

a rtheless, made an important beginning in an area which has hitherto 
no systematic exploration. 


Summary COMMENT 


apes there is obviously in the content of these studies a common 
social is ties each of the four into relationship with the concepts of 
Chat « atus and class, each is so discrete in its aim and contribution 
n over-all evaluation is rendered difficult for lack of a common 
Peoplen asa reference point. Each has been of necessity discussed and 
Valuated in terms of its specific content and achievement, since no 
tig theory or systematic body of principles exists which might 
enne a “Science of Social Classes’’.. The work in this field to date has 
pein little in the way of systematization, but consists in the main 
re efforts whose results scarcely transcend the descriptive 
ae discourse. The facts garnered are numerous, but they are not 
aed o unify into a single theoretical structure. We have anthropologi- 
ae acts, sociological facts, psychological facts, or at least facts gathered 
Yy workers in each of these disciplines. And the varied disciplinary 
affiliation of the facts constitutes in itself something of a barrier to the 
iehievement of an integrated conceptual formulation. We do not yet 
ae whether the systematization of the data we are accumulating will 
Es to a psychology or to an anthropology or to a sociology of social 
tatus and class, The four studies we have been considering make con- 
tributions to all three, but their contribution mainly enlarges our store 
of descriptive material without appreciably contributing towards 
theoretical advancement in any one of these fields. 

A particular conceptual difficulty in most of this research is the lack 
of adequate differentiation among such concepts as stratification, status 
and class. These terms are generally used interchangeably and with a 

readth of reference that renders them confusingly vague. There has 

cen, however, very noteworthy methodological advance, and with 
further refinement this may possibly lead to the eventual satisfactory 
resolution of the conceptual predicament. In Warner's Evaluated Par- 
ticipation and his Index of Status Characteristics, we are at least moving 
toward more precise operational definitions of these terms. The Index 
of Status Characteristics, moreover, holds considerable promise for 
the facilitation of further research of a somewhat more quantitative 
and systematic character, since the levels of social status derived from 
such an index constitute a reasonably objective and meaningful datum 


With which to work. 
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BOOK REVIEWS 


Postman, L., & EGAN, J. P. Experimental psychology. New York: 
Harper, 1949, Pp. vii+520. $4.50. 


(9 of the 20 chapters and 40% of the total pages), learning and home 
(6 chapters and 35% of the pages), behavior in social situations ( A 
pages), reaction time and association (36 pages), analysis of judgment 
(22 pages), and emotional behavior (18 pages). At the end of ev 
chapter are one or two experiments (30 in all) suitable for the typica 
laboratory course, designed to illustrate some of the methodologica 
problems described in the chapter. 
references are arranged in order of the sub-he 


expected from the first chap- 
d description of retinal proc- 
attained by guiding the stu- 
S, constantly referring on the 
mental procedure and on the 


i application. To this end the 
second-year course in Psychology, parti: 


survey of general principles can be assumed to be the preserve of the 
introductory course, and the elab; ial techniques and the 
minutiae of findings can be relegated to he m 


chology. _—— ae 

If this personal prejudice is accepted, the Conclusion will probably 

emerge that Postman and Egan have not Provided the ultimate text- 
272 


kam 
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book for such a course. While much research is digested and passed on 
In the form of somewhat idealized generalizations, too much responsi- 
bility is left to the instructor for that most vital task, the critical analysis 
of the rationale and design of experiments. At the same time, the desire 
relieve the student of the “burden” of encyclopedic documentation 
s been carried too far: there are virtually no references to original 
Sources within the body of the chapters, and the grouped citations are 
not keyed to the discussion. The result is a highly effective barrier to 
the student who might otherwise have been tempted occasionally to 
Pursue a point beyond secondary accounts. So our attempt to reach the 
twin goals of the course receives less than maximal help from the book. 
_ Of more specific evaluation, there will inevitably be much on both 
Sides. Some will disagree with the selection and relative weighting of 
the Major topics. Others will say that considering the great preoccupa- 
tion with the receptor processes, too little space is devoted to their 
electrical investigation; receptor theories other than the place and the 
5 oung-Helmholtz are worthy of discussion; Helmholtz merits at least 
ne non-hyphenated mention; animal studies of taste preference should 
e given some space. There will be criticism of a few definitions that 
Somehow fail to come off, and of some statements that might be in- 
terpreted to be either descriptions of actual experiments, or logical anal- 
yses of problems, or hypothetical formulations, or firmly grounded ex- 
Planations. Regrets will be expressed over the slightly inconvenient 
orm and location of some tables and figures, and such clerical errors as 
Citing a chapter of Dashiell’s in the Handbook of Experimental Psy- 
chology. But few will question the general workmanship of the book, and 
Many will welcome the straightforward style as a relief from both the 
Closely-written compendium for advanced students and the palsy-walsy 
Primer for beginners. 
The final judgment of the book must obviously be a joint function 
ol the book itself and of the purpose for which it is being considered. It 
will probably find wide use as a combined textual discussion and labora- 
tory manual in experimental courses which are somewhat limited with 
regard to facilities (laboratory or library), prerequisites, or objectives. 
n the program discussed above, its most logical adoption would be as a 
Supplementary text for the first-year course, particularly if laboratory 
Work is to be provided. 
Frank W. FINGER. 

University of Virginia. 


Dennis, W. Readings in general psychology. New York: Prentice-Hall, 
1949. Pp. xi+525. $3.75. 


Our inflated enrollments in the in 


to depend almost entirely upon pre- c 
texts and digests of research. Now students in large num 


troductory course have forced us 


digested psychology as found in 
bers will have 
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ready access to 71 original reports by authors ranging from Aristotle ong 
Leonardo da Vinci to Neal Miller and Floyd Ruch. Many of the se oe 
tions are abridgments, but not digests. In size they range from one to : 
dozen or more pages. The selections are grouped into eleven chaptee 
with conventional titles. Within chapters they are sometimes arrange 5 
in logical and sometimes in historical sequence. Each selection is pri 
ceded by a brief note which places it in its proper topical setting. Qui 2 
often there is a little information about the author and the significanc: 
of his contribution. ‘fae ‘sled 

In approaching the evaluation of an anthology of this kind one 1s 2 
to wonder how broadly it covers the field and whether its selections ar 
representative of psychological writing and research. ai 

The field covered is broad, the chapter headings being as follow a 
sight, hearing and other senses, perception, emotion, motivation, lea 
ing and retention, reasoning and thinking, intelligence, social bela? 
personality, and psychological development. One may question whet 
sensory and perceptual processes should be given more attention tha 
learning (110 as against 47 pages), but the other fields seem equitably 
represented. t 

The teacher who expects to find a book of selections from cumas 
research will be somewhat disappointed. Eighteen of the 71 selections 
were written before 1900. Of the remaining selections, more than A 
half originated before 1930. Only eight were written within the las 
decade. Perhaps one reason for such a preponderance of classical an 1 
pioneer studies is the fact that so much of recent writing is too technica 
for ready digestion by beginners. Rather generally the selections appe4" 
well-chosen and they should appeal to students as well as to instructors 
who have not already read them. 


Norman L. MUNN. 
Bowdoin College. 


VALENTINE, WILLARD L., & W: 
tions of general Psychology, 
Pp. xxi+472. $3.00. 


The readability of psychology 
Valentine was a clear and effective w 
and Science” is an excellent initial step for the beginnine psychology 
student. Wickens completed the revisi nee a DeF 


ICKENS, DeLos D. Experimental foent 
(3rd Ed.) New York: Rinehart, 1949. 


itioning, Learning; ri 
rit A Pi © purposefully omitte 
chapter on Social’Behavior, a decision, however, with which we do not 
concur. : 
The number of sectional and par: 


_ of agraph headings has increased, 
showing more distinctly the method, results, and nee = te eo 
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porte’ £ i : 3 
Les A This third revision shows the same trend as the 
Scdeiments gas T more complete integration between the different 
iment S e ting in a more coherent pattern of subject-matter 
Bee nen cee Seon chapter. In contrast to the original edition, the 
Course án em 5 approximates the typical introductory text with, of 
A aes. gn on the experimental findings. 
the framework i attempts to improve the presentation within 
in texthook r : the original publication. The postwar improvements 
ie, and kes nE are seen in the better grade of paper, sharper print- 
aas ti Da istint figures and tables. Our chief impression still re- 
ings ate ae rity and interesting style with which the experimental find- 
it, was oh sented and linked together. This effectiveness in presenta- 
ouis e of Valentine, but the co-author’s own contribu- 
Brodie, $3 at pe To maintain the contemporary emphasis, the refine- 
Without aan e, = new content and added comments were introduced 
Bructors he y changing the established pattern of the book. In- 
Getter oalams, iliar with two precursors of this new edition will find a 
The cont e, more effectively accomplishing its purpose. 

inioductor sy a content and emphasis between this volume and the 
Obi: A od recently written by Guthrie and Edwards, Psychol- 
passing j a ourse in Human Behavior, demonstrates the futility of 
parcha gment as to which is the “best buy” for use in teaching 
A oDroac rage Those instructors who prefer the experimental and factual 
of the fire ct likely to endorse the book under review. If one’s teaching 
could best ee is biased toward principles and applications, this book 
faxt or a, e used only as a reference. This dual purpose as either a 
TOM + sa reference book is at the same time its strength and weak- 
ele Py teachers may prefer other introductory texts that attempt 
a ied the entire load of introducing the student to psychology; or, 
for cho ences, we may choose other and more specific source materials 
of ade w aE the experimentalist at work and the factual subject-matter 
pa ntific psychology, providing our own integration and interpretive 

ent. 
A go ie this reviewer does not prefer an experimental and content- 
da ‘ie course, we recognize and respect the many instructors who 
is individuals will appreciate and profit from the extension and 

ements appearing 1n this latest revision. 
STANFORD C. ERICKSEN. 

Vanderbilt University. 
ction to modern psychology- (Rev. 


Murry, GARDNER. Historical inirodu 
1949. Pp. xiv+466. 


Ed.) New York: Harcourt, Brace, 
Although it is the last third of this book, outlining the contemporary 
he minor changes in 


scene, that differs most from its 1928 predecessor, t 
the earlier parts supply interesting clues to the influence of two active 
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decades on the author's organization and interpretation of the historical 
trends leading up to the present. 

The organization is now quite simple. There are four parts, The 
Antecedents of Modern Psychology, The Rise of the Research Spirit, 
Contemporary Psychological Systems, and Some Representative Re- 
search Areas—each composed of several chapters. The chapters in turn 
are broken up into several sections, a device that may disturb the con- 
tinuity, but helps the reader grasp the writer’s plan. , 

The first edition began with a few paragraphs on the Renaissance. 
The present one prefixes a brief but illuminating summary of the psy- 
chology of a few of the Greek philosophers and even some speculations 
about primitive psychology. 

The thirteen chapters of Part Two that describe the rise of the re- 
search spirit have been only slightly altered. British associationism, its 
origins, variations, and fate, are still treated rather fully. There is, the 
same sympathetic insight into the strange personality and convictions 
of Fechner, “reaching in one direction and another... .. bewildered by 
the complexity of the spiritual heritage,” struggling desperately to per- 
ceive unity in this life and world. The impact of evolutionism is strongly 
emphasized. More space has been allotted to William James as new 
material has come to light. His spirit refuses to die even though, as 
Murphy puts it, “the research tools which he distrusted have become 
the chief keys to a technical world for which he had no taste.” 

History, including psychological history, is often written as if it were 
the product of a succession of brilliant and vigorous idea men; M urphy, 
however, when introducing a topic, sketches the philosophical and scien- 
tific background, portraying the political and economic culture in which 
the ideas will grow or die. A quotation will illustrate his plan and his 
manner. ‘While behaviorism is expressly a psychological movement, 
it is an expression of a much more general movement in science (and in 
the philosophy of science). When it first appeared, it seemed a lonely 


island; but like all such islands, physical and intellectual, it proved to 
have many relatives, both visible and hiding.” ' 


In Part Three, behaviorism, Gestalt, field theory 
come up for discussion, in essence at least. The con 
included in the chapter on behaviorism. Other the 
the role of motivation in learning are treated in a Separate chapter. It is 
easy to imagine some learning theorists objecting to the or: iiion of 
learning theories around associationism and to calli i chapter 
Modern Conceptions of Association. The chapter on Fi d lifies 
his later work on ego psychology. The various new ii reu any od 
choanalysis—and their splinters—have a chapter to ii een s oe ae 
title The Response to Freud. Each System receives as mse w yi sere 
ing, with only occasional criticism. ; ympathetic h 

Part Four attempts to bring certain areas of research up to date: 


and psychoanalysis 
ditioned response is 
ories of learning and 
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intelli . : 
ee pea physiological psychology, child psychology, social psy- 
fon: This : ae It ends with a few pages of general interpreta- 
anticipates 4 he part which will receive the most criticism. The author 
that Ke has as by noting that the selection of topics is a personal one, 
areis of a ometen comparative psychology, several well developed 
restais ERR Deane abnormal psychology, and others. He 
Psycholog RAe as not digested the military research—even in social 
often sree ont out during World War II. Although Murphy has 
edition ca. the systematic importance of motivation and the first 
sectio a chapter on instinct, this topic now has no chapter, nor 
Ne of a chapter, to itself. 
all DE to be sure, could balance a 
Rost ev rs' interests into equilibrium. 
with svoryithimg they have a right to expe 
if they pect as well as depth. Graduate stu 
clarit re not dismayed by occasional sixty-w' 
y as well as breadth. 
DonaLp M. JOHNSON. 


book like this one so as to bring 
Most psychologists will find al- 
ct treated here, and treated 
dents and college seniors— 
ord sentences—will find 


Michigan State College. 


H 

ane, G. Directed thinking. New York: Dodd, Mead, 1948. Pp. 
m 29. $3.50. 

PTCHINSON; E. D. How to think creatively. N 

okesbury Press, 1949. Pp. 237. $2.75. 

arn more of the social responsibility 
One way of fulfilling this obligation, 
the prostitution of our science by the 
f our researches so that they may be 

Both Humphrey and Hutchinson 
heir books about the reasoning and 


ashville: Abingdon- 


ime we psychologists is 
and at i our roles as scientists. 
quack the same time preventing 
ander is in writing the results o! 
ar stood by our fellow citizens. 
Sn „Performed this mission in tl 

n thinking process. 
‘es rom the point of view 
a gon in popularization. 

Proof for his assertions; 


of his fellow scientist, Humphrey’s work is a 
He cites much of our experimental literature 
he constantly reminds his reader of the funda- 


athens tenets of our scientific approach. For instance, in using the re- 
Caine of experiments by Ach, Maier, Thorndike, and others, he skillfully 
th eys the relevance of these researches to his reader by interweaving 

aem with concrete, practical examples from everyday experience. In 


e esing the erroneous nature of the trial-and-error theory, Humphrey 
manages to help the reader understand that such a theoretical mistake 
into the open.” 


in itself may be helpful, “because it has brought the facts in 

umphrey broadly conceives the process of “directed thought” or 
Teasoning (as contrasted with “free thought” or reverie) as including 
such aspects of thinking as imagery, insight, concept formation, Sym- 
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bolism, and generalization. The wide coverage at times induces a 
reader an uncomfortable sense of hodge-podge. This lack of of umpi 
is assuredly more the result of the state of psychology than o aie 
rey’s skill as narrator. The psychologist, as scientist, howev E wi a 
in vain for new interrelations, which might have appeared in the c 
of Humphrey’s evaluation of literature in this area. oe 
Hutchinson’s work will do little to help laymen gain re ioc eo ef 
the use of more modern, experimental, scientific research — 
such difficult areas as creative thinking, Although he gree pe 
portance of the emotional and unconscious factors which enter t meee 
ess of thinking, his own methodology is infected by a late 19th ce eat 
introspectionism. He bases his account upon the results of a oie 
naire on creative effort given to some 250 notable American and ' wee 
thinkers, (e.g., Aldous Huxley, Arnold Bennett, Bertrand Russel dr a 
anecdotal reports he has collected from magazines and books, ar E 
i g with engineers and inventors. Hu 


will ever write the whole account, for it i 
unfathomable experience” (p. 196). i 1 
Throughout Hutchinson's book one senses he is not writing me 
for the layman. Starting this work when he was studying at Gambee. 
i ett in the early twenties, Hutchinson ma pE 
egrate his considerations about the cr eativ 


. in 
s written not in words but 1 


» aS contrasted with Humphrey’s, comes 
from his exclusion of findings in such tangential areas as concept forma- 
i i greater willingness to 

facts. 

There are important differences between the two books in the extent 
to which they are permeated by the Scientific as contrasted with the 
philosophic approach. Both Writers h 
lay reader in conveying the impact which 
motivation emphases in Psychology had upon treatment of the 
“higher” mental processes, Both books stress the non-logical, uncon- 
scious nature of the psychological Process even in such a stronghold of 
pre-Freudian psychology as thinking, 


7 Haro ETZKOW. 
University of Michigan. LD Gu: 
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SWENson, ESTHER J., ANDERSON, G. LESTER, & STACEY, CHALMERS. 
Learning theory in school situations. Minneapolis: Univ. of Minne- 
sota Press, 1949. Pp. 103. D 
This monograph should be of interest to the practical-minded edu- 

cator as well as to the student of learning theory. It includes abstracts 

of three doctoral dissertations on the psychology of learning in the 
schoolroom situation, and an introduction which attempts to extract 
rom these studies certain theoretical implications. 

_ The findings, many of which have practical significance for instruc- 
tional purposes, are too numerous to be recounted in this brief review. 
Dr. Swenson, working with second grade pupils, reports a highly signifi- 
cant superiority of a “meaning” or “generalization” method of teaching 
simple facts of addition as compared to two “drill” methods. This 
Superiority was especially evident when a transfer criterion of learning 
Was used. 

Dr. Anderson applied similar type methods in teaching fourth grade 
Students arithmetic skills. When the criterion of learning was response 
Teproduction—i.e., the pupils ‘had to recall specific knowledge they 
learned—", |. there was little difference between the pupils who had 
relied on repetition of specific elements and those who had followed pro- 
cedures which encouraged understanding and meaningful organization. 

ut when the criterion was the ability to apply what presumably had 
een learned to new situations... the pupils who had been en- 

Couraged to comprehend mathematically what they were learning and 

to capitalize meaningful relations were significantly superior.” This, 

Nowever, was not true for all the students; pupils of relatively low 
ability and good achievement learned better under the drill method 
While students of relatively high ability and poor achievement learned 

etter under the meaning method. 


Dr, Stacey tested sixth grade children in their ability to solve certain 
verbal problems (select the word that did not fit in a group of five 
Words), Five methods of training were used, each varying in the degree 
of information given to the subject. The results were that “active 
Participation involving self discovery” was superior to “passive par- 
ticipation involving recognition .. - of information previously pro- 
vided. .. .” The results of this study of problem solution tended to 
Support “Thorndike’s conclusions concerning the efficacy of reward and 
the inadequacy of punishment” —especially when the self-discovery 


techniq 
ue was used. : j 
f these three experiments are inte- 


The theoretical implications o: 
grated in the a ahoo written by Dean T, R. MeConnali P e 
University of Minnesota. Quoting extensively from Hilgard s seule 
of Learning to support his own analysis, McConnell considers a n a 
two studies of the monograph as being a test of the “relative efficacy 


‘ ergs A ine. 
learning” according to the association and field conceptions of learning: 
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The validity of this analysis rests upon the premise of the existence of a 
field theory and an association theory capable of generating deductions 
relevant to the experimental situations of Drs. Swenson and Anderson. 
This reviewer does not think this to be the case. At best, the terms 
“field” and “association” have denotative meaning only if they refer to 
formulations which certain writers for various reasons group together. 
The connotative meaning of these terms, which vary markedly from 
individual to individual, should not be confused with scientific theoriz- 
ing. In this monograph, association theory is equated with some state- 
ments from Thorndike’s unsystematic writings. The evidence creates 
serious doubt about the wisdom contained in such statements. This, 
however, does not justify the generalizations made to association theo- 
ries as a group. Variations in motivation and reward which play such an 
important role in some of the association theories are almost completely 
ignored in the experimental aspects resulting from the “meaning” type 
of pedagogy. Nor is any cognizance expressed of Hull’s statement about 
the practical educational implications of his associationistic theory: “On 
the basis of the Preceding principles it seems reasonable to suppose 
that if children from an early age were systematically trained to find the 
solution of genuine individual problems by means of their own symbolic 
processes, intellectual education might be far more effective than it is 
at the present.” 

The lack of rigor of the theoretical interpretation should not detract 
from the well-executed, “tough-minded”’ research contained in this 
monograph. It merely emphasizes the unfortunate hiatus which exists 
between practical minded educators and learning theorists. 


n Howard H. KENDLER. 
New York University. 


findings from a comparative study o 
the essentials in maleness and femaleness with 
reckon, and regularities as well as differences” 


Feet 5 i r emphasis 
throughout is biosocial and provides (p. 32). Her emp 


a corrective to her previous ap- 
pense of biological factors. 


: akes the read 1 field 
trip and by a succession of concrete word pictur er on a verba 


: $ es permits him to share 
at “first-hand” some of her own experiences in tie South Sen The 


1 Hull, C.L. Conditioning: outline of a syslematic theory 
learning. 41st Yearbook, Part II, National Society for the 
Univ. of Chicago Press, 1942. 


of learning in the psychology of 
Study of Education. Chicago: 
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ae sites oye vowel the main body of the book. Part II, 
which he di e body” is a child’s-eye view of the varying ways in 
ebt a and assumes his sex role in the seven primitive so- 
of po a th e author has intensively studied. Part Ill, “The problems 
which re is a reciprocal of Part II, revealing the varying ways in 
Finally nae societies have patterned the sex roles of their people. 
“The Mas IV brings the author’s ethnological insights to bear on 
if the o sexes in contemporary America.” Following the presentation 
oo material there are four supplementary sections which 
pi ate the points in the text and provide sufficient documentation to 
pensate for its meagerness in the author's earlier popular works. 
Pn nateyEt the reader's bias, he can hardly fail to recognize Male and 
sN i as a landmark ina chaotic field, providing anew frame in which 
eth oa old problems. The unique feature is the handling of each prob- 
dulce tn coe of direct intercultural comparisons,—a treatment con- 
literate o objectivity. According to Dr. Mead, an important lesson pre- 
stiticd peoples can teach us is that underlying wide diversity in super- 
Yela — all cultures share certain basic regularities in biosocial de- 
Rn on which differentiate male and female the world over. Asa 
thar ¢ the author sees security for the male to depend on achievement; 
tak or the female, on nurturing. The moral is for the good society to 
Paris account of these fundamentals in assigning roles to its men and 
to io while at the same time permitting sufficient freedom of choice 
a ow full expression of the abilities of both sexes. Having taken this 
ana we are surprised to find the author in sudden retreat, in an at- 
i npt to escape from what she fears may be too much freedom for 
Omen, threatening both their men and their femininity. It would be 
More in character for Dr. Mead to be seeking ways of channeling the 
edom she fears into new, more cooperative patterns of behavior be- 
ween the sexes that would remove the sources of threat to both. 
„Although the viewpoint expressed in Male and Female makes inter- 
Ssting reading, the scientist will be chiefly concerned with the validity 
of its basic assumptions. Some of these we find rooted in the hypotheti- 
Cal psychodynamics of the preverbal infant. “So the female child’s 
earliest experience is one of closeness to her own nature. The little 
Oy, however, learns that he must begin to differentiate himself from 
this person closest to him” (p. 148). In view of the aheuristic na- 
ture of such “earliest experiences,” it would seem extremely risky, to 
Use them as the cornerstone of the New Society. There are other ques- 
tionable assumptions which, though testable, have not yet been put R 
test. An example concerns women’s nurturing functions, In the me 
Women, it is only necessary that they be permitted «nn fulfil re 
biological role, to attain this sense of irreversible achievement p , . 
F inally, there are those assumptions that have neglected the gro he 
instances” for which the author herself specifically alerts the scientist. 
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Thus we find that the keynote of the chapter on “Rhythm of work and 
play” is the notion that women are subject to periodic fluctuations a 
capacity, extensive research literature to the contrary notwithstanding J 
Throughout the volume, the reviewer had the uncomfortable feeling 
that evidence was sacrificed to theory, and often wished Dr. Mead had 
depended less on “the eye as a scientific instrument” and had actually 
gotten down to the counting of neckties and other things she felt so free 
to dispense with. So much reliance on intuition leaves the reader 
wondering whether the picture portrayed in Male and Female may not 
be a little “artistically out of focus.” P 
Although a brief review cannot touch on the many stimulating ideas 
advanced in Dr. Mead’s present work, her treatment of “The ethics of 
insight-giving” which she tucks away in an appendix is too important to 
ignore. Here she defends her conspicuous omission of social pathology 
on the ground that “Society, the patient” might misuse the insights and 
become the worse for them, as she fears may have resulted from the 
dissemination of the Kinsey report. It seems to the reviewer that this 
position involves not only the question of the ethics of insight-giving 
but also the question of the ethics of censorship in a democracy. Unless 
we accept a dictatorship of experts, society will have to be therapist as 
well as patient and will need all the insights it can get to cure itself. The 
cultism implied in Dr. Mead’s arguments for witholding information 
seems wholly irreconcilable with her own plea for freedom through 
knowledge. What seems to be indicated is more knowledge so that more 
insights may become available, for freedom from social no less than 
from individual disease in a democracy must depend on an enlightened 
public. 
From cover to cover, Male and Female is provocative, raising more 
questions than it can answer, Its chief value will be to the social phi- 
losopher but the social scientist will also find it a rich source of hypothe- 
ses. In fact, as long as the concepts presented are recognized as hypo- 


thetical rather than conclusive, this book can make a constructive 
contribution to our thinking in a controversial field. 


A. GEORGENE H. SEWARD. 
The University of Southern California. 


LINDESMITH, A. R., & STRAUSS, A. L. Socia York: 
Dryden Press, 1949. Pp. xvi+549. $4.50. Psychology: New 


are linked by show- 


ing that social organization and culture depend on language, and that 


socialization is mediated by language. 
The first quarter of the book is a discussion of language behavior. 


BOOK REVIEWS 283 


a eh ae largely to pointing out ways in which language 
ee en from other animals, and with defining and describing 
perce ie pects of language behavior—symbols, symbolic environments, 
ie ER remembering, etc. Emotional behavior is included as an 
The. anguage, though physiological aspects are recognized. 
may È second quarter of the book discusses socialization. The reader 
with las surprised to find that, of the five chapters offered, one deals 
ardour ce t development in the child and two with thinking as de- 
ters bri on language and on group memberships. The other two chap- 
emi riefly discuss social roles and “the self,” again with a strong 
ae on language aspects. The self is defined behavioristically asa 
A regulatory responses, which results from internalizing the regula- 
y Social responses of others. 
Ma third quarter of this text is on personality. What unity it pos- 

Sim epends on the fact that attitudes, traits, conflicts and break- 
tion 3 are related to social roles, while mechanisms such as rationaliza- 

he he projection are treated as “symbolic adaptations (Ch. 11). 
ise hapter on deviant behavior, dealing with feeblemindedness, neu- 

ee psychoses, seems hard to justify in this text. 

s he final quarter of the book gives an elementary and rather sparse 
S oan of race and sex differences, and of group behavior and social 
A In this reviewer's opinion, this text fails to present an integrated 
# ount of social behavior. Most fundamental, it is largely descriptive 

nd lacks any basic theoretical orientation. Much of the discussion 1s 
purely topical. Throughout the book, it is asserted that motives, atti- 

udes, language, roles, etc. are learned. Yet learning theory and re- 


Search are dismissed with the statement that “these materials have not 
. san 

Proved especially illuminating or helpful for the social psychologist 
ion on ‘‘misconceptions 


pa). Freudian theory is disposed of in a secti d ptio 
t child behavior” (431). Lewinian theory is not considered. It is sig- 
Nificant that such terms as sociometry, frame of reference, and group 
ynamics do not appear. Some use is made of Mead’s point of view in 
Iscussing roles and ‘‘the generalized other” (175-178). ¢ 
This text makes frequent use of research findings to support the dis- 
cussion. However, there is no description of research methods in social 
Psychology beyond three pages on personality tests. While the authors 
Promise in the Preface to point out research implications growing out o 
m eir point of view, they rarely do this. The text includes sections criti- 
Cizing the naive use of such terms as mind, self, instinct, etc.» reflecting 
the biological-behavioristic tradition, ieee 
The volume is written with marked simplicity ang ¢ a pA ee 


tinent é H x 
and interesting quota 1 
Previously had an introduction to general psychology will find anen 
repetitive material in this text. Superior undergraduates are aP 
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regard this text as too elementary. Instructors who wish to introduce 
their students to social groups and personality organization, and to the 
theories and research methods being developed to measure and relate 
them, will probably find that this text does not meet their purposes. 


GLEN HEATHERS. 
Fels Research Institute. 


FRANK, JEROME. Courts on trial: Myth and reality in American justice. 
Princeton: Princeton Univ. Press, 1949. Pp. xiv+441. $5.00. 


This is an analysis of judicial justice and injustice in America. In 
fact, the subtitle would have been a better title, namely, Myth and 
Reality in American Justice. 

Basically the author describes the real or true workings of our courts 
with which most people are not acquainted. The result is a significant 
study of many of the myths and legends about the law and its function- 
ing, as contrasted with the way it really operates. The theme of ‘‘mod- 
ern legal magic” recurs several times. 

Judge Frank deals realistically and objectively with one of our most 
important social institutions. He writes, “(1) of what courts actually 
do, (2) of what they are supposed to do, (3) of whether they do what 
they’re supposed to do, and (4) of whether they should do what they're 
supposed to do.” 

The result is an intriguing explanation of the uncertainty of much of 
our legal lore, as contrasted with the supposed certainty of the law 
stressed by a great many lawyers. The author analyzes in considerable 
detail the importance of personal factors in the functioning of the law— 
as it operates through human beings called lawyers, witnesses, jurymen, 


and judges. He shows how “‘court-house government” often obstructs 
the very justice it seeks to secure. 


Judge Frank has had a distinguished carcer 
the Securities and Exchange Commission, and 
Judge; but he is perhaps better known to scho 
writings. All of his books and many of his 
psychological themes; and in the present insta 
and again of his Law and the Modern Mind, p 

With the possible exception of the late P; 
son’s Law and the Lawyers, the best appraisa 
have been written by lawyers, such as Leo 
Huntington Cairns’ Law and the Social Sciences, and Joseph N. Ulman’s 
A Judge Takes the Stand. The present work demonstrates both in its 
writing and documentation the author’s vast amount of reading and 
study in many different phases of the law, as well as in psychology 
sociology, anthropology, and psychoanalysis, 

However, in spite of Judge Frank’s hope that the book will be useful 
for “intelligent non-lawyers as well as lawyers,” it is doubtful whether 
it will have any special appeal to those without formal education in the 


as lawyer, Chairman of 
more recently as Federal 
lars for his own scholarly 
law review articles have 
nce one is reminded again 
ublished twenty years ago. 
rofessor Edward S. Robin- 
Is of the psychology of law 
n Green’s Judge and Jury, 
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law. Max R 

book Shih Radin s The Law and Mr. Smith is essentially the kind of 
in broad ‘Si a chologists would find more useful in understanding 
Wasi, disater Ss hat the law is about. Frank’s volume, on the other 
for that l really written for lawyers—and, it might be said, only 
At least, oniy percre of lawyers who are essentially legal scholars. 
to be inter y those persons with considerable legal training are likely 

ested in reading the volume in detail. 
STEUART HENDERSON BRITT. 


Mi š 
cCann-Erickson, Inc., New York City. 


Jouns 
NSON =i . 
, PALMER O. Statistical methods in research. New York:* 


Prentice-Hall, 1949. Pp. xvi+377. $5.00. 


Seve nas 
ral characteristics of this book stand out. The book is primarily 


an enacts 
problema Soak the methods, techniques, and approaches to statistical 
is not to pres oped by R. A. Fisher and others. The purpose of the book 
mulas are piers a compilation of formulas and derivations. Few for- 
Students ma ived, but sources are cited so that the more advanced 
to be that kon easily find the original papers. The real purpose seems 
ow they Wi ie a statistical techniques as research tools; showing 
and Demba icable, under what conditions each should be used, 
emphasis of i e ways of interpreting the computed statistics. | The 
unction of in? book is on the interpretive rather than the descriptive 
Scientifically.” istics. ‘Thinking statistically is equivalent to thinking 
Who rial was written asa text book for a year course for students 
the book zan some training in statistical techniques. While it is claimed 
ing, it = was written for readers without specialized mathematical train- 
raining ust be noted that this does not imply “without mathematical 
ems ang For text book use, each chapter 1s well equipped with prob- 
Princip! examples to be solved. The examples used to illustrate the 
Tealism n presented are drawn from real problems, and hence add to the 
eras of the concepts presented. The problems for the student to solve 
It hore reality than is customary 1n statistical text books. ; 
better is difficult to isolate any few chapters as more outstanding or 
testin Yen than others. The chapters primarily concerned with the 
files statistical hypotheses will probably contribute more to the 
ei = of graduate students than do some of the other chapters. For 
ea hae some of the other chapters will be more valuable because 
The net” contribution to their thinking and to their techniques. 
a e book is valuable asa reference book, a source where one maypi 
Dre lety of statistical functions with more than their mathematica ex- 
Ssion—with information regarding the applicability and interpre- 


tati € 

ation of such functions. Five useful tables are included at the end of 

e book. These are tables of normal distribution, 4, x2, F, and Li. 
HAROLD A. EDGERTON. 


of 


Richardson, Bellows: Henry & Co., Inc. 
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J. INTRODUCTION 
before the ideal of inter- 
progress toward the dis- 
Most discussions 


Iti . 
sling practis these days to genuflect 
nt goal of POP O E prerequisite to 
` Of the Shae ie as: basic, integrated social science. 
Cooperative ationships of the social sciences emphasize the need for 
unds to eh me and philanthropic foundations have abundant 
D re projects that bring together the different social sci- 
impetus to such cooperation, moreover, comes from the 


Practiti 
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of govern ers of applied social science; faced with the concrete problems 
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no more reliable 
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Partly, this is an 
I science knowledge, making 
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Ment pecialization the obvious route to expertness and advance- 
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ere tem in universities; business enterprises, 
°F coope ain many social scientists with an interes 
Prepared rative, interdisciplinary research. The present p : 
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t + è i 
tigation of the problems posed would add greatly also to the develop” ._ 
ment of psychology, particularly social psychology. > + . AE ie 

The available literature, particularly in economics, contains many e, 
discussions of the theoretical relationship of psychology and economics À 
(37, 39, 40, 43, 49, 51, 55, 56, 57, 58, 81, 84, 86, 97, 102, 109, 112, 113, 
120, 125, 129, 130, 131, 133, 136, 137, 138, 142) 148, 149, 167a, 174, 175, 
190, 195, 199, 200, 202, 204, 212, 212a, 215,.215a, 237, 238, 239, 260, 
269, 273, 284, 299). There are also a number of empirical studies of 
the psychology of consumer spending and saving, and of labor relations. 
Few studies of business behavior exist, however, where there is any rea 
merging of psychological and economic concepts and techniques, result- 
ing in new data and insights significant for both disciplines (although 
see 117, 118, 119, 180, 246). Moreover, some studies of the economic 
psychology of consumers (36a, 36b, 36c, 36d, 119a, 119b, 119c, 148a, 
148b, 297, 301) may suggest principles and techniques applicable to 
entrepreneurial psychology. This paper will first consider briefly the 
general relationship of psychology to economics, and will then suggest _ 
some of the particular problems of entrepreneurial psychology that, 
being central to economic theory, merit a high priority in any coopera- 
tive psycho-economic research program. 


II. Economics as THE STUDY or BEHAVIOR IN 
PRODUCTION AND EXCHANGE 


Among the economists who have systematically discussed the rela- 
tionship of psychology to economic theory, and the ways in which psy- 
chological concepts and data might contribute to a fuller understand- 
ing of economic behavior, there are represented two opposed points O 
view about the task of economics itself, as a distinctive discipline. One 
view would define the task of economics as the study of a particular 
area of subject maiter, viz., man's activities in production or exchangé 
situations, and would consider of interest to economic theory all aspects , 
or all measurable aspects, of behavior in that area. The second view is 
that economic theory should concern itself only with the abstract eco- 
nomic aspect of social behavior, i.e., with the formal implications of the 
rational pursuit of money.? 


Economics as an Area of Human Behavior 


Up to the early nineteen-thirties, economists of the classical tradi- , 
tion, as well as most of the critics of classical orthodoxy, 


accepted the 
subject-matter rather than the aspect view of the task o 


f economics- 


2 This distinction is brought out very clearl 


ily i y by Parsons (200), to whom parts of the 
following discussion are heavily indebted. pa 
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Their ai è 
i standable a eg an economic theory that would make under- 
“and exchange Wa as possible of the behavior involved in production 
“human Patu hether they started from a priori assumptions about 
ohod — extensive and detailed statistics, both orthodox 
would characte economists sought to establish general principles that 
erize economic behavior in the “real” world. 


af : Classical Orthodoxy 


` Whe 
n these “subj , A 5 
e “subject-matter” economists develop economic theory 


along h 
Ong orthodox li ; 
ox lines, they start with five a priori psychological assump- 
bus condition, seek 


tions - 
.~ 8 and i i 
increasing eE extensive use of the caeteris pari 
o ne A NES 
assumptions Seance 10 developing the formal implications of these 
SY Seem under this condition (and under additional conditions as 
(although A rna (112). The psychological assumptions made 
Lt Tiat always explicitly), by orthodox classical theorists are: 
Motivated Soe viet and exchange are predominantly (if not exclusively) 
ae hat eco e attempt to maximise money gains, usually in the short run. 
; ott based on Beit behavior is predominantly (if not exclusively) rational 
e 7a ee E complete knowledge of the market and reasonably 
Would be = sah i results of alternative choices. (Otherwise, assumption 
i ningless.) 
ha SR 
Btessively, i additional units of consumpti 
ess satisfaction (Gossen’s Law © 


on (and hence of income) bring pro- 
f diminishing marginal utility). 


hat 3 
total wants inevitably exceed the means of satisfying them (the 


Pring} 
‘ciple of scarcity). 


ha A A : 
t satisfactions are to some extent substitutable for each other. 


re these assumptions (sometimes called “a priori facts” [1 12]), 

rive ag that “all other things remain equal,” orthodox economists 

will Ao eal “laws” or “tendencies” (such as the “law” that price 

OF the lee towards that point where supply and demand are equated, 
See on. of the economy to approach general equilibrium). 

GHAR hens their method by claiming that these “laws” or “tendencies 

®conomic ’ adequately describe (“explain”) by far the largest part of 

(and particularly business) activities. 


o Critics of Classical Orthodoxy 
f k 
thodox economists do not differ from most unorthodox economists 

ut a subject matter, 


nw 

a aoe they are trying to do (i.e. generalize abo ; 

of jy icular area of human behavior). The difference comes 1n terms 

con gments of the adequacy of the method chosen to achieve their 

im on goal. Unorthodox critics of the classical method insist On the 
S tance of additional or alternative psychological assumptions, 

Yy the broad applicability of caeteribus paribus, OF turn to empirical 
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data (instead of “a priori facts’’) to provide the bases for their generali- 
zations. Unorthodox economists in this “subject matter”! pane 
thus seek to build up an economic theory not limited to explaining E 
economic behavior as is dominated by rational profit-maximizing, pE 
able to explain in addition the great part of concrete economic bhai 
that is conditioned by social institutions (above all by the forms ce 
business organization), by habits and customs, by population and t! 
laws of its growth, by scientific knowledge and its resultant technology; 
as well as the great part that is motivated by non-economic ee 
tions, such as satisfaction in doing a job well, in achieving prestige e 
status, in dealing honestly, in obtaining and exercising power eee 
others, in creating, or in acting in harmony with the “spirit,” the va 4 
system, of the particular epoch. When the task of economic theory 
defined thus broadly, economic theory tends to become a general eer 
of social behavior, applied to the particular problems of business and ; 7 
associated activities. So oriented, economic research contributes = ie 
development of a unified social science whose principles are applica 
to any area of behavior. 


Adequacy of Psychological Assumptions of Classical 
Economic Theory 


Orthodox classical economists, being satisfied with the adequacy af 
the conventional psychological assumptions of economics, usually S 
press the best of intentions towards psychology, but do not take k 
seriously enough to allow it to influence their thinking and researc A 
They consider self-evident the fact that most production and exchang®? 
behavior is adequately described by the generalizations of classica 
economics (modified where necessary to take into account monopolistic 
or collectivistic organization of production) which result from the logical 
development of their basic Psychological assumptions. Why, then, 
complicate the structure of economic theory by introducing concepts 
of behavior motivated otherwise than by profit-maximization, ° 
influenced by non-rational (i.e., impulsive or habitual) factors? Further- 
more, to the extent that the economist admits the significance in ec0” 
nomic behavior of non-rational or non-profit-motivated factors, he 
must either measure these factors and introduce them into his theory» 
or fail in his task of developing valid generalizations about theoretically 
expected reactions to price and income changes (because he is then faced 
with multiple equilibria and with indifference curves that cannot be 
drawn in terms of measurable units.)3 


3 See, for example, Higgins (108) and Boulding (27), 
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I 3 
a ioe pres bia A is considered unimportant by many econo- 
cal obstacle, it vagn admitted to be important, is found to bea theoreti- 
treatment in m S small wonder that psychology gets such summary 

And yet ees an texts on economic theory. 
ance on Fed t i assical theorist can be quickly led astray by his reli- 
sider the classical di motive of profit-maximization; for example, con- 
above, an solici iscussion of interest. Consistent with assumption [1] 
the th Poretical : and more precise psychological assumption underlying 
Saving ewed ramework of the famous ‘stationary state” was that 
the money a primarily as“ abstinence”) was largely motivated by 
Tate of a i = interest on savings. It followed therefrom that the 
Certain level ny Meee decline sharply if the interest rate fell below a 
Would drive u Sne that ‘‘over-saving could not occur for long, as it 
More Macio interest rate down until current consumption became 
Sumption, e than the command over a slightly larger future con- 
tan ks realistic and, in fact, abs 
Tate of sayi economic trends was the Keynesi 1 
a complex sry little influenced by the rate of interest, that saving has 
act of oes an predominantly non-pecuniary motivation, and that the 
Savings estment, which implies the loss of the liquidity of accumulated 

» is governed by still another and quite separate group of 


Predom; 
the minantly non-pecuniary motives (123). In this case, at least, 
classical economists that 


olutely essential to an under- 
an recognition that the 


assy 


< avi 7 
Mto ibe should now be studied by psyc 
Consum» arm-chair” hypotheses that 

e’ and “liquidity preference,” 


quantify; 
a oying the data on these motives 
and by interviews with the individuals directly concerned.* 


ere are many other areas where c e observation shows 
edictive inadequacy of an economic t takes into account 
d out by the Oxford eco! 


ommion-sens' 


th 
ag theory tha 
nomists in the late 
being or thirties (7, 103, 168, 2: ers liquid asset haline 
ee out for the Federal Reserve Board by the Survey cessor | z oe 
rep Sity of Michigan (119% 119b, 119¢, 148a, 148b, 297, 301), suggest th 
Needed to develop 4 satisfactory theory of interest. 


4 Th ¥ 
€ interviews with businessmen carrie 


Nin, 
i 24), and the surveys of consum 
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no motives other than rational self-interest. Workers may turn down 
employment opportunities at better pay and with better living condi- 
tions, preferring to stay in the community and occupation to which ho 
are accustomed, even if that means living on the “dole” in a “depresse 
area.” Businessmen may forego the large profits of smart, agere 
competitive success for the sake of a quiet, sheltered, habit-drugge 
business existence so long as their security and position in the indu 
are not threatened. (See also 151.) Explanation and prediction of Ei 
behavior demands a subtler and more complex approach than classica 
economic “laws” make possible. A val! 
It is important to remember, when considering the ‘economic oe, 
of the classical theorist, that these are not “laws” in the sense of genera t 
ized descriptions of empirical data. If they were, the confusion abou 
the real nature of the interest rate could never have arisen. Economic 
“laws” are simply rational type cases. They are norms for nny 
behavior, indicating what is to be expected if economic behavio i 
rational and seeks to maximize pecuniary gain.5 (In addition to i 
psychological assumptions mentioned above, assumptions are: neua 7 
made about the degree of mobility of labor and capital in adjusting itse! 
to demand, the degree of competition among buyers and among selloa 
divisibility of the commodity, the possibilities of substitution, and t ic 
absence of sudden and drastic changes in the economy.) Econom! 
“laws” are felt to be empirical, by most economists, because common 
experience and common sense testify that many people in many situa- 
tions do in fact seek pecuniary gain and calculate rationally what is tO 
their best advantage. But empirical laws based on scientifically col- 
lected data might be quite different from these norms (as in the case 0 


faving behavior), and would certainly be phrased differen tly. Empirical 
“laws” would state h 


as consumers, savers, investors, work 


= ie that the traditio 
ductive economics are devoid of any empirical content, See (113 


sion of this position. 


nal propositions of de- 
120, 137) for a discus- 


bi am 
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landlords A 
portant Niet to find out, among other things, how im- 
tions, how its om pursuit of money really is in their economic ac- 
time, and how, i pror changes from role to role and from time to 
balanced Cape oer particular, its importance is modified when counter- 
need for SEE, a i d) by other powerful motives, such as patriotism, 
n S6. cinch fa. po me for prestige, personal affection, etc. 
lave! ESA e orthodox classical economists. Satisfied that their 
ong run, and pe ee significant economic behavior, especially in the 
methods are all peonon data obtained by conventional statistical 
they smile į all they need in order to develop and verify those laws, 
welcome sieh a fashion at psychology but are careful not to 
o Satie i isturbing element into their well-ordered household.° 
Classical orth xtent, we have been flaying a dead horse. The critics of 
cory has a have been many, and little contemporary economic 
considering de ped the influence of their criticisms. However, before 
cut the sam Lm omthedio movements that, in attempting to generalize 
cal assumpti e subject-matter,” have sought to supplement the classi- 
will be on rp with additional psychological elements, brief mention 
Psychology i of the logically tenable but extreme position vis-a-vis 
Dect ial hat is taken by the few economists who subscribe to the 
w of the task of economics. 
CONOMIZING”’ 


III. Economics aS THE STUDY oF "E 


Iti 
So $ . . . . 
nly in recent years that the attacks of institutionalists on ortho- 


dox e d 
ment ha theory have been met by the highly sophisticated argu- 
avior in economic theory should not be expected to explain all be- 
of the fe economic situations, but should limit itself to an analysis 
of abst onomic aspect of human behavior, leading to the development 
ract economic principles that describe the behavior that would 


result 

from rational attempts to maximize pecuniary return if all other 
ng analysis of economic theorizing, and 
d its abstraction from the real world of 
in terms of psychoanalytic defense 
“projection” (utilitarianism, where 
d” of society), “repression” (equilib- 
and “compensation” (assumptions 
nsation [fantasy gratification] for 
cal economic theory is a projec- 


6 Wi j 
pecially KOP! (278) has made an entertaini 
Conflicting + choice of certain assumptions an 
Mec} Pehin ieS and anxiety-inducing change, 
nan’s ae “isolation” (theoretical abstraction), 
tium RRT wants “naturally” lead to the “goos 

omniscie : , and antithetical elements repressed), 

ce and perfect rationality made as compe! 


‘Ome 

P: of : s 3 i : 

tion int our main failures). His thesis (278a) that classi 
© nature and into the universe of the mone: -motivated, unintegrated, and 


anon 

round, mous role forced upon the individual by the machine process suggests that a more 
ei ed economic theory js not likely to be widely accepted except in a society in which 
ndividual has a greater opportunity to express himself as a totality. 


Si 
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factors (both motives and conditions) were held constant (52, oe 
133, 149, 174, 199, 200, 215, 215a, 238, 239).7 Those taking this ome 
would leave to other abstract bodies of theory (such as spear 
theory, sociological theory, political theory, etc.) the task of explaini 
the rest of the social behavior observed in economic situations. The ae 
ponents of this view recognize, of course, that the solution of ene 
economic problems and the development of specific economic po a 
require that economists obtain the cooperation of other social scientis i 
They point out, however, that scientific progress is possible only — 
the process of abstraction, and that the time for interdisciplinary ent 
Operation is not at the stage of formulation and theoretical eet 
of general principles, when it merely clouds the issues, but rather a i is 
stage of their application to concrete problems and policies, when ml 
of transcendent importance (even though its importance is not alw 
recognized, ; 
For ee abstractionists, the relationship of psychology to porno 
theory is very simply stated, as follows. However helpful psychology 


essential validity of these assumptions (without denying that otne 
psychological factors affect economic action). Furthermore, these = 
chological assumptions are held to be constants so far as economic theo 3 
is concerned. Hence psychological measurement of and generalization 
about their variations are necessarily excluded. er 
Orthodox classical economists, subscribing to the subject-matt 


7 A related view holds that economic “laws” simply describe the conditions necessary 
for the stability and autonomy of the market Process as a Whole. If such laws are a 
operative, market equilibrium is impossible; and, in fact, deviation from these conditions 
may be used to appraise the efficiency of the economic System in getting the most out 0 
its resources. Explanation and Prediction of exchange transactions and market pro cesses 
require the supplementation of these “laws by the empirical data ee 
social psychology (150, 151). 
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concerning the 

mate e oe declare them outside the range of their legiti- 
ETA saa ) conclusions reached on the basis solely of abstract 
back into a come be mistaken for final conclusions, without taking 
put to one side f the psychological (and other) elements that were 
of misplaced sa the purpose of simplifying the problem. This “fallacy 
derived oe Fera ae a (ignoring the incompleteness of principles 
economists w} action) is a fallacy that frequently tempts theoretical 

hen they consider concrete problems of policy. 


IV.A 
DDITIONAL PSYCHOLOGICAL FACTORS INTRODUCED 
INTO ECONOMIC THEORY 
ed in remaining “pure.” 


Eco ; 
nomi r 

c theory has not, of course, succeed 
ation and abstraction 


ounte . 

noted i ia the tendencies to simplific 
Psychological ave been strong pressures to recognize the importance of 
only i sociological, political, and legal factors. Considering 
nized that al ological elements, we find that ‘Adam Smith (236) recog- 
Play an im man’s “moral sentiments” and regard for public opinion 
Vidualist portant part in limiting the behavior of the economic indi- 

den Ricardo spoke of the “habits and customs of the people” 

ignificant determinants of much 


- Itwas] economic behavior (214, p- 
theori s left to Malthus (160), however, to become the first economic 
al element: 


SON se to incorporate psychologic s into equilibrium 
analyzed 5 ccording to Malthus, economic tendencies could not be 
ake hon assumption of rational profit-seeking alone. One had 
Pressure of into account man’s procreative urge, leading to a continual 
Sardly ied eager against the ceiling on consumption set by a nig- 
€turns) er Nature (in the form of the principle of Diminishing 

Tho 
Bish (ir es Theory of Population was for a long time an integral 
en eine na part of classical economic theory. It was eliminated only 
for much er data—statistical data—proved it to be invalid, at least 
in other a the Western World. Its importance as an economic factor 
1S stil] on should not be ignored on this account, however. There 
the birth for detailed studies of the psychological factors influencing 
rate and the size of families in many parts of the world today, 


i 
econ . 
0 3 a 
mic theory is to have general significance. 


Psychological Hedonism 
ment became attached to classical eco- 
ng its theoretical superstruc- 


A 
\nother psychological ele 
hological foundation for eco- 


Nom 
ture es for a while, without really influenci 
- Impelled by a felt need to find a psyc 
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nomics, to explain the nature of consumer demand by tying it to son 
thing more fundamental, the economists of the nineteenth cen 
such as Jevons (114) and Pantaleoni (194), accepted the postulate 0 4 
general all-pervading psychological motive, the pursuit of pleasure (ng 
avoidance of pain), and “explained” the demand for a certain com; 
modity by its utility in giving pleasure.’ “Psychological hedonism 
played a part in economic theory for a long time, and turns up occa 
sionally even today. n y 
“Psychological hedonism” did not add anything to classical n 
nomic theory, however, for it simply begged the question it set ou al 
answer. The only way one could tell what gave pleasure (of the por 
sort postulated by the psychological hedonists) was to find out w D 
was demanded (273). Furthermore, as was pointed out later, E 
theory can be built up quite satisfactorily without knowing lee, 
about what underlies peoples’ wants, so long as one knows and Ca 
somehow measure those wants (as by knowing how much money va 
be paid to satisfy them, or which products will be preferred over piben 
(43, 53, 106, 107, 130, 138, 186, 221, 222a, esp. Pt. I; 225, 246, 254, i 
275, 281). This does not imply that the area of consumer demand pr' 7 
sents no psychological problems to be investigated. On the conii 
we know that the attitudes and motives underlying demand are mu 
form, unevenly distributed in iable 
with the ownership of the means for making them effective, varia 
over time and under the barrage of modern advertising techniques, am 
intercorrelated in varying patterns; and investigating these problem 
with adequate social science techniques yields much which is diet 
relevant to the understanding of economic behavior. But this implies 


willingness to work in terms 


of the “pain” associated with Particular occupations. They did not 


analyze the matter further. 

More acute observers, however, recognized that there are positive 
as well as negative values associated with work. Marshall analyzed 4 
number of activities that were satisfying in themselves and not as means 
to ulterior ends, viz., energy, initiative, enterprise, rationality, industry» 
frugality, and honorable dealing. T. N, Carver introduced into his eco- 


8 Acceptance of this general principle stimulated the 


r developm lassifi- 
cations of wants and motives (22, 22a, 56, 104, esp. Ch, I ie of sini cl 


——— 


———. a 
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nomic t or . 

Seb near ae motive of devotion to work for its own sake, his 
af orkmansi: a1 goen _ Veblen spoke of an instinct, or “bent” 
satisfaction ae i ayeme income” is a familiar modern term for the 
could supplem ved from the nature of one’s work. All these concepts 
dominiona ent classical theory, without necessarily denying the 
ali Sierested aS in much economic behavior. They 
some years Bee ul areas of psychological research, although it was 
exploring them e psychological techniques were equal to the task of 


Instincts in Economics 


Despit 
eo sterility of the concept of psychological hedonism, the 
and écono e economics on a psychological foundation continued strong, 
chology alas somewhat slavishly followed the next fashion in psy- 
(Published ; he chapter on instinct in James’ Principles of Psychology 
mists fen 4 1890) may be said to have started the conversion of econo- 
Utilitarians ie dependence on the rationalistic hedonism of the 
ocial Psyc ollowing the publication in 1908 of McDougall’s famous 
Mists, im ye hology,” the instinct theory was adopted by many econo- 
clearly R: essed to find the vagaries of human behavior so easily and 
new explained.” They promptly started writing economics in these 
Psychological terms (54, 55, 56, 61, 80, 110, 161, 172, 176, 196, 


19 
if 237, 247, 249, 250, 251, 268). 
A its popularity, the instinct hypothesis did not represent 
System ay advance in social science. Experimental investigation and 
atic observation (primarily by the behaviorists) quickly showed 
f response to social situa- 


that | 
fie pe did not inherit rigid 
. Every writer had his own list of instincts, comprising groups of 


activig: 
oa in which he saw some ment; but there was no 
Or exa identify behavior motivated by the “instinct of pugnacity,” 
The ee to agree that certain behavior appeared pugnacious. 
Could ngs pugnacious instinct,” “instinct of accumulation,” etc., 
ioe mean anything operationally for prediction and control until 
Sint ie of the instincts could be carried out independently of the 
Were y c behavior they were invoked to explain; and psychologists 

nable to provide such independent me 


n “she 
variet two scores, however, the instinct fad 
y of human motivation was stressed (in contrast to the gene 


Ple: : 

to pried formula of the psychological hedonists), opening the way 

animal pee into particular attitudes and motives; an the analogy to 

in cont ehavior drew attention to the need, for objective investigation, 
In rast to the introspective, arm-chair approach. 

econo another direction, also, the instinct theorists 

öfe mic thinking., Their work cast serious doubt upon 
conomic behavior. Psychoanalytical writers were also. 


deeply influenced 
the rationality 
emphasizing 
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the importance of non-rational, subconscious drives, and the unrelia- 
bility of “rationalizations;” while behaviorists were, on quite di 
grounds, beginning to argue that social scientists should disregar 
all introspective data. Economists consequently found it difficult to 
continue to think of conscious, rational profit-maximization as the domi- 
nant guide to economic action. This had two unfortunate results. On 
the one hand, interest in classical economic theory diminished and T 
development was retarded. On the other hand, those who continue 
theorizing in the classical tradition cut themselves off from contem- 
porary currents of psychological thought, and their distaste for and dis- 
trust of psychology in economics endures to this day. Pre 
Veblen occupied a unique position, in this respect. He was an ae 
stinctivist, postulating three ultimate instincts pertinent to ee 
action (parental bent, bent of workmanship, idle curiosity); but ħi 
instincts were explicit, conscious “ends of action.” Pecuniary rewa 
was not, however, one of these ultimate goals, and he denied that t m 
rational pursuit of money was an organizing principle in economi 


Farthest away from the classical tradition was the economic theori 
of the German Historical School, of which Marx and Sombart were 


9 Classical economists themselves were not 
of a universally valid economic science as s 


+ the * art. 
..., the material and industrial phenomena bee be ia PERT AA 
generalizations, but +++. these generalizations must necessarily be Ylitiee to a given form 
of civilization and a given stage of social advancement.” (171, P. 81) (Italics mine ) There 
are also suggestions in Marshall (165) that ultimate Wants are not fix TAa they may 
become “adjusted to activities,” changing in nature aş the organization aE eachndbey K 
society changes (see Parsons, 198). Clark (40) has an į K 


i ree A nteresting di j ossi- 
bility and economic implications of the malleability E ES g discussion of the p 
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Instituti 7 
rstitutionalism and Later Unorthodox Developments 


Since Veblen’ 

orphous concept of a gror pec together under the broad and rather 
satisfaction with H of “institutionalism,” meaning in general (1) dis- 
additional Doa the adequacy of classical theory, (2) the suggestion of 
on the No een et governing economic behavior, and (3) an emphasis 
not necessarily Sia of objective facts, versus deduction from logical but 
109, 129, 131 Soa principles (6, 37, 49, 51, 52, 56, 57, 84, 89b, 93 
212, 212a ye nape 173, 174, 175, 190, 191, 195, 200, 201, 203, 208, 209, 
as done much 228, 237, 250, 260, 261, 282, 283, 284). Institutionalism 
ithout form ee to disrupt theory, however, than to improve it. 
Oretical str ulating or making possible the formulation of a new the- 
thus Re i institutionalists attack the adequacy of the old, 
coretical ing in effect not merely anti-classical, but actually anti- 

1 ; 
May be ge of institutionalists to erect a 
Cal bias, ne ah something more fundamental than an antitheoreti- 
Or this pu o build, one must have tools, and the most essential tools 
Cal struct rpose) are measuring instruments. For the classical theoreti- 
(though ure, money provides the measuring instrument. Demand 
all costs) on, all demand) can be measured in money; costs (though not 
can be measured in money; and reactions to economic changes 


can be A 
10n, [a ea by assuming the dominance of money-profit-maximiza- 
[arshall emphasized (165, Bk I, Ch. II, and Appendix D, 
ics could not have been 


Par, 2 
elatoe 
ided by money, for 
ement, and other measuring 


new theoretical structure 


t ra peeled 
the pro E without the measuring Ins 
gress of science depends on measur 


Mstry 
m A 
ents have been wanting. 
hat prevented their devel- 


ha Kader I 
OPmen t the institutionalists lacked, and w 
was measuring instruments for 


the 
vior that are not expressible in 
S, ete, F attitudes, habits, expecta- 
. Fortunately, this lack is today being supplied—at least in 
The application of these 
. Here, it is enough 


€ory, a 

of y that will take into account (in measurable terms) 

has ra psychological elements whose exclusion from economic 
o long been protested by the critics of classical orthodoxy. 


el ; 
De ee institutionalist tradition are two recent developments 
ynamic eory, viz., (1) the emphasis on psychological factors in 
of TE e analysis, and (2) the controversy over the adequacy 
hift in am in the analysis of the firm. It is interesting that, with the 
canili biaa ct in macro-economic theory from emphasis on static 
analysis to an emphasis on dynamic process analysis, there 
ts of the impor- 


as co 
me also 
an increased recognition among economis 
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tance of psychological elements in economic behavior. For example, of 
the four factors stated by Keynes (123) to be adequate to explain the 
level of employment, three are psychological, namely ‘the propensity 
to consume,” “liquidity preference,” and the subjectively expecte 

“marginal efficiency of capital.” In most dynamic process analysis, 
“expectations” playa key role. Econometricians usually leave room for 
psychological factors to be introduced into their mathematical models, 
if and when psychologists can measure such factors. Most other econo- 
mists concerned with public policy likewise stress the significance 0 
psychological factors in determining the level of economic activity 
(e. g., 183, esp. pp. 49-51; 188, esp. p. 27; 234, esp. pp. 43-62). 

In micro-economics, also, the importance of supplementing pe- 
cuniary marginalism with other elements has gained increasing support. 
Following the publication of data obtained by the unorthodox but sens! 
ble (although often technically unsophisticated) method of interview- 
ing individual businessmen (7, 8, 24, 67, 92, 103, 117, 144, 158, 168, 
223, 224, 294), an active controversy has raged concerning the adequacy 
of the marginalist approach to the theory of the firm (48, 53, 69, 89, 
111, 144, 145, 146, 146a, 156, 157, 192, 193, 211, 213a, 245). In sum- 
ming up the evidence, R. A. Gordon (89, pp. 287-8) concludes that 
traditional marginalism has been pretty well worked out, that further 
empirical research limited to the tools of marginalist theory is likely 
to be sterile, and that significant advances in economics are now tO be 
i pea only if empirical workers are supplied with new and more A 
ul analytical tools. (Als ~802; 16, 22% 
ore, Bae (Also see 26, pp. 801-802; 97, 142, 167a, 2 

As we survey the history of economic thought, it is apparent that 
economists, even in their theories, have never been satisfied with the 
concept of the purely “economic man.” They have had to consider 
many of man’s behavior traits. As Mitchell points out, ‘Keynes 
concepts of the ‘propensity to consume’ and ‘liquidity preference’, 50 
confidently invoked today, are as patently psychological as Adam 
Smiths propensity to truck, barter and exchange’, or Bentham’s 
‘felicific calculus’, or Malthus’ ‘instinct of procreation’ or Bagehot’s 
‘cake of custom’, or the Austrians’ ‘marginal utility’ er Edgeworth’s 
indifference curves’, or Veblen's ‘cultural incidence of the machine 
process’, or Schumpeter’s distinction between ‘routineers’ and ‘inn0- 
vators’, or Pigou’s epidemics of ‘over-optimism’ and ‘ simism’, 
or Freud’s ‘complexes’ hiding in the ‘subconsci Be TL omic 
man’ was a psychological caricature, deliberately a, Toe Facilitate 
speculation, but condemned in advance to bea Soe td A Atores 


sa Analysis of expectations is just as subject to 
stantiated psychological assumptions as is any oth 
167a, 231, 232). 


highly refined deduction from unsub- 
er sector of economic theorizing (1398, 
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very differ 7 
pp. 16-1 ae endowed than human beings would behave” (178 
he goa ; : 
= the cae ay science is generalization, prediction, and—eventually 
decont. eD. For any area of economic behavior, the goal 
cerning the ca ls should be to formulate valid generalizations con- 
that certain co ia under which certain actions take place, to predict 
scribe the ste itions will be followed by certain actions, and to pre- 
If people Bien to be taken to bring about the particular actions desired. 
tion were thei in fact be depended upon to act “as if” profit-maximiza- 
there would va goal, and rational balancing of alternatives their method, 
further ot no need to complicate economics with more psychology. 
psychological assumptions promise to improve prediction and 


Control, | 

: ow: i ’ 

nomics on a it w ould be absurd to exclude psychology from eco- 
e grounds either that it seems a priori to be unimportant, 


or that its į : 
iscipline. ea would destroy the distinctiveness of the economic 
egitimate ieee ost economists undoubtedly consider that they have a 
organization erest, as economists, in all of the factors influencing the 
the matter j and processes of production and exchange."” The crux of 
echniques S whether or not psychological data, principles, and research 
Predict a Te to increase substantially our capacity to understand, 
and control economic behavior, and this question can only be 


answe, 
r 
ed after the fact, not before it. 


V. THE PsycHOLOGICAL APPROACH TO THE STUDY OF 


Economic BEHAVIOR 
oach in studying behavior differs 
or the statistical approach. First, 
f individuals. Aggregates, 
ly after the individual 
ted. Second, data are 
ing on statistical 


n only be studied after the fact and 


f habits, attitudes, and 

And finally, 
d motivations 
In- 


In 

Te carat. the psychological appr 

ata ar ant ways from the economic 
€ sought concerning the behavior O 


aver 
a e $ ye 
Variation and indexes may be utilized, but on 
ns underlying them have been investiga 
individual, not rely 


Sou 

ne = going directly to the i 
at second. soign which behavior ca 
motivations third-hand. Third, all kinds o 
consideratio ate considered, not simply profit-seeking. 
change ona = is given to the ways in which attitudes an! 
Vestigator the techniques that might be useful in changing them. 
In rs other than psychologists may approach economic problems 
al characteristics of the psycholo- 
6, 148, 212, 212a, 212b, 237). 
development of formal 
pirical research in 
81, 109, 149, 1674) 


th 
Phos ax ways, but these are the usu 
approach. (Cf. 34, 102, 119, 12 


9b E 
ven ; : x s PANE 
theory a economists whose interests lie primarily in the 
T re a orthodox lines recognize the importance of em 
vith other soci: ienti š 7a 
2, 273, 284, 288, 209). ‘al scientists (64; 215, ch. IV; also see 39, 58, 
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Emphasis on Individual Differences 


a a ch. 
Psychologists do not have a monopoly on the indiv OPE ae 
The whole section of economic theory that has to do with t e es real 
of the firm is essentially a study of hypothetical Gnd sopen actual 
individuals (see above, p. 302). Moreover, the realization aee possi- 
(and growing) extent of imperfect competition and the resu ne nde 
bility of administered Prices has led to increasing emphasis E leader 
standing the behavior of the individual oligopolist, whether pri 
or follower, a eur, 
Quite as important as understanding the individual pater 
of course, is understanding other strategic individuals in the Hitutionsy 
arena—the labor leader, the Policy officers of great financial ins ites 
government officials, leaders of opinion and fashion in the er their 
whose economic decisions have an impact far out of proportior ee 
number. Today, we live in what is to a large extent an am inter- 
society, rather than a society whose character results from ee ionate 
play of countless decisions, among which none has a piel iat seme t 
effect (86, 105, 185). An understanding of the bases of Bee vet 
decisions is now a necessary supplement to, and perhaps even ou 


S Sak ies of mass 
in importance, an understanding of the statistical tendenci 
opinion and action. 


een 
In studying individual behavior, the economist has generally bety 
content to use as data the records collected by others—records 0 

orders, posted Prices, plant c 
data may be unreliable or uns 
other needs in mind). Th 


one se 
economic decisions were made (34, pp. 6-8; 102, pp. 87-89). he Er 
of psychological research techniques (such as the case study,’ vane 
surveys utilizing depth interviews, content analysis, or experimen 


> . ler- 
social psychology) could be expected to illuminate the behavior unde 
lying these surface records. 


Each individual who might be the subject of psycho-economic study 


10 A particularly promising technique in studyi. 
If mature investigators, well-trained in econo; social Psychology, 
techniques, could sit in regularly on Policy discussi i 


r 
à a » etc., that would add greatly to 0U 
resent knowledge and understanding. This techniqu 

Brookings Institution study of industrial concentration 
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' typicall 
sumer, oe aan than one economic role." He is certainly a con- 
saver, possibly ew so an employee or entrepreneur, probably also a 
roles are those oF 2 investor in securities. Other possibly overlapping 
servant, the fina the government policy-making official and the civil 
Professional Me ec the employed manager, the engineer or other 
and usually doe man, the voter, etc. While the same individual may 
usually acts in S play. more than one of these roles concurrently, he 
only one role PN given economic situation as though he were playing 
imself as a- or the time being he is dominated by a conception of 
and he a a bundle of habits, attitudes, objectives, etc., 
with his behav often does act in one role in ways that are inconsistent 
May seek a het in other roles (e.g., an entrepreneur or an employee 
result may be Aa direct return from an enterprise even though the 
are very gre that as a consumer he has to pay higher prices). There 
at differences in the groups of motives dominating the differ- 


ent e 

. ~ Economi i A 

tives q c roles man plays, and there are great differences in the mo- 
omic action that occur 


Within 

fore omic research, there- 

Mto sub. f economic behavior 
both in terms of economic 

hological similarity. In 

f classes of action 


Ndicat 
es the great variety of separate psycho 
each role played by economic actors. 


Limited Area Theories 


Studies that are each limited to a particular class of economic action 
ie pected to result in the supplementing of general economic 
y a series of particular theories of economic behavior, each com- 
generalizations or “laws” that are empirical (rather than “type 
ese Ati each appropriate to a given area of economic activity— 
graphic a perhaps being defined both in economic terms and in geo- 
different erms. For example, farm ownership behavior may be quite 
abhor uals Pennsylvania, where the descendants of Dutch settlers 
Is traditional t debt for anything, from what it is in the South, where it 
ion of th nal to borrow even against current crops. Similarly, the tradi- 

e textile industry, where one gets ahead by competitive cost 


theory 
Prisin g 
Caseg” 


ne’s economic interests (as a con- 
e entire be- 


avior ic ae ete.), but to the much more significant concept of thi orate 
tting, Sii: appropriate to a particular role. This “picture in the mind o 4 ee 
Complete takes into account all one’s attitudes and motives, provides a muc i 

and reliable basis for predicting economic behavior than does the limited con 


cept 
(0) i re: 
f rational economic interest. 


u E 
Conomic ‘ . g 
Sumer ic “role” is not meant to refer simply to © 
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and price cutting, contrasts sharply with that of the metal indust 
where much more time and effort has gone into attempts to work ou 
non-competitive arrangements (cf. 26, 101). m 1) 
As a separate group of psycho-economic generalizations (a tecn 
is developed for each area of economic activity, it will become poss! i 
(1) to predict reactions to purely economic changes and controls; l 
develop a range of possible supplementary psychological controls; bi 
(3) to predict the likely success of these psychological controls. ie 
prediction and control techniques developed may be expected to a 
tailored differently for each class of economic actions found to i psy 
chologically distinct, if the greatest effectiveness is to be attained. 


Variety and Malleability of Motivations A fecting Economic Behavior 


A major difference between the approach to economic ner 
dictated by classical (including most current) economic theory an nts 
approach utilized by the psychologist lies in the variety of deter aay 
of economic behavior considered significant, and in the constanoy 
tributed to them. The economist’s theoretical interests are aoe e 
to a few psychological determinants (those that impinge, or are helien 
to impinge, on profit-maximization) and he tends to look upon these H 
relatively unchanging. His theory has been unable to shield him fro : 
the facts, however, and the distinction between the economic approac 
and the psychological approach is consequently fuzzy. The emp 
literature of economics is studded with insights into the non-ration i 
and non-pecuniary determinants of economic behavior, and with gree 
ings for psychological Principles that can supplement the principle a 
rational self-interest, These tentatives are usually isolated, unsystem 


: 3 ae ion 
atized, and undeveloped in terms of their psychological origin, lene 
and characteristics, Nevertheless, th 


economists have felt the need to wid 


» for its significance to a fuller under- 


problems which it is called upon t 

Two fields of psychology are cons 
to economics, viz., learning (includin 

The principles of habit-formatio 
in economic situations, the significa 
istics and incidence of insightful le 
gestion, imitation and sympathy, h 
standing, prediction and control of €conomic behavior (118). Advertis- 
ing and propaganda are based upon them, uch economic behavior 
can only be understood in the light of the ad 


: z vertising and pro aganda 
(and sometimes the education) that haye impinged aoe pacticulaf 
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(whether eran, And the achievement of control of economic behavior 
adequate Dh groups or by government) often rests more upon 
leilao nen techniques of communication than upon economic or 
take man's pein Human beings are malleable, and economists who 
got that way o ee psychology as a given, without caring how he 
themselves A what possibility there is of changing him, are contenting 
Ta the ea a much less effective role than they might play. 
and Drincipes of motivation, also, there are psychological concepts 
significance in particular value to economists. There is special 
and a the modern understanding that motives are not fixed 
nt, or universally present (except in very general terms); 


and that 
i w. > 
: ants are all cultural, at least in the forms in which they are 


Significant.12 
` t.12 i : 
Most needs, wants, desires that play an important part 
specific goals. They 


M economi : 
ave, ee hag ini are oriented toward fairly 
Prior experie r, become attached to those goals during the individual’s 
and attached a and, within limits, they can be detached from one goal 
ility of sub a another. Within broad classes, there is thus the possi- 
su giitutehilter Gene of one goal for another. But this malleability and 
Motives ca ity do not mean that the existence of presently effective 
Strength =e be demonstrated, nor that the incidence and relative 
otives are these motives cannot be measured. To a degree, these 
Volume of measured indirectly by market behavior, choice of vocation, 
can be a saving, etc.; but direct investigation of particular individuals 
Strength much more fruitful method of identifying and evaluating the 
etter sy these motives, in such a way that economic behavior can 
of Sarde Pause predicted and controlled. No investigation 
discovers. ar economic behavior is complete unless the investigator 
t: What 
ion nät përsöns are active and nt significant economic 
techniqu ow can these policy and decision makers be identified, and what 
ues of investigating them promise to be most fruitful? What kinds of 
m aat attitudes beliefs, expectations, habits, knowledge, and, motives 
ow many ( , and how influential are they in each decision-making situation? 
Strongly? a which) people have these attitudes, knowledge, etc., and how 
i Wh ’ hich attitudes are reliably correlated with action? 
What aie R: is the origin and developmental history of these attitudes, etc.? 
they inte sources in the culture (general and specific culture areas)? How 
munication smitted (through what educational channels, what media of com- 
n what kinds of opinion leaders, etc.)? 
to new o malleable are existing attitudes, how receptive are ec 
nowledge, etc.? How does receptivity to new knowledge, rumor, 


dec 


are j 


onomic actors 
sug- 


nstitutionalists, have stressed this con- 
ts (4; 5, Ch. I; 21, 40, 47, Pt. VI: 


2, 204, 210, 264). 


among the i 
descriptive accoun 
90, Part I; 198, 20: 


12 
cept ae economists, particularly 
6 ie ut all have been content with 

» 125, 136, 165, Bk. III, Ch. II; 1 
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r d to such 
estion, etc., vary among individuals, and what factors og uh E are atau 
an What psychological techniques are available sg P en ee 
and through them each class of economic actions? How effec 
techniques be made? 


Research Needed Even with the Simplifying Assumption of the 
“Economic Man” 


‘ . : nize 
Although most economists (like other social soa ea a 
the inadequacy of the single motive of “rational self-in wide area 
determinant of economic decisions in real life, there is aa limits of 
where psycho-economic research is needed even within E in a par- 
this concept of motivation. Every economic decision is ma f the insti- 
ticular economic situation, comprising (1) all the elements o0 Dall he 
tutional framework (laws, political system, customs, etc), ( nä sales 
economic data (levels of wages and prices, production cee E 
volume, level of profits and interest rates, strength and E ae perti- 
competitors, etc.) known to the actor and believed by him z bout the 
nent to his decisions, and (3) all of the actor’s expectations a 
future behavior of these institutional and economic factors. is first 
Knowledge of pertinent facts not a safe assumption. There art 
the question of what facts and factors are considered by the nechat 
be pertinent to his decisions, There has been a great deal of a eae 
speculating about the kinds of facts and factors that to nd far- 
nized to be pertinent, if the economic actor were analytica nosio 
seeing. (Appendix A outlines many of these institutional and > ut the 
factors.) There is very little that is really known, however, a p eco- 
range even of the strictly economic considerations that influenc e ini: 
nomic behavior, and everi less that is known about their relativ 


: ae ief is a6 
portance as influences. Furthermore, this is a field where belief 
important, and probabl 


be 
gyrations of the stock-mark 


Pa 
ause of their economic effects (on the out 
est rate, on the ease of finan 

because of their presumed 
other business men. 
statistics are particula 
conditions, but the ac 
and considered by bu 
context of the whole e 


the importance of th 


103, 168, 224). 


. co” 
Again, economists speculate about the theoretical effect on Pe z 

nomic behavior of the absence of complete knowledge of pertinen ow 

but there is practically nothing known about the actual extent of kn 


The 
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edge among va . 
neurs, c rious economic actors today. 7 
earar re know about the pee aia Sori 
information, an IE oe oo 153)? What are icir oan Ceon 
ge be increased? eliable are these sources? How can their k a 
more know ? What changes in beh i inari eit: kaoyl 
Hlor hy ge of particular kinds? Seen cee 
i xpectations a k i 
importan ey field Jor ps cho-economi 
about current economi decisions than ona ee actually known 
uture eco : omic conditions, however, are €x. 7 
taxation ps trends, about competitor reactions, eboney 
modern econo controls, etc. The concept of expectations is central i 
232, 256, 271) 1 theory (99, 100, 106, 112, 118, 128, 139a, 180, 226 231, 
constitute a tn, The facts about expectations are almost unknown AG 
of the import ajor field demanding psychological investigation. Because 
some of = gee of expectations for all the fields of economic behavior 
attention in Buco about expectations that should receive early, 
its, peek ee research program are outlined here: 
ee opinion ce agd expectations are important? How identify the eco- 
k at channels a7 a Flow of opinion from whom to whom, and through 
a cycle headed 2 7a)? Are industries whose turning points “Jead” the busi- 
empanies a pee y business opinion leaders? Note that expectations of large 
pling should price-leaders are much more important than those of small; 
stress those individuals who change first, and who have the 


Sreatest im pact 
S ow r . . 
nomic na expectations develop (117, 226)? What media containing eco- 
s ae business opinions, and forecasts reach what people (205)? 
en how seriously? What factors give recipients confidence in the 


What ar 

eliabili 
i ty na z 3 P ; 
of theirinformants? How important are wish-thinking and differences 
ifferent sorts? Can the effects of long-run sus- 


In sus, ie 
ceptibility bec. to rumors of d 
empora be separated from those of short-run predispositions resulting from 
, a insecurity? 
2 Hoy : ; 
acilitated? aiy do expectations change? 
hat psychological techniques ™ 
of conviction (result- 


Ness 
i Rimes (18, 298c). 
w strongly are expectations held? Can strength y 
ersistence (unwillingness to con- 
ch more confidently 


pically mu 1 
refer to consumer behavior than when 
ehavior? Is certainty oF 


ons is change 


Under what conditi 
hanging bust- 


ay be effective in C 


Ing in a 
Sider co 
held an 
they t 
Uncer 


d 
E changed when they ! 
tainty usiness (and particularly investment) b 
greater at the height of a boom 
modity research and cost accounting have, of 
last twenty years to meet this very need. Little 
ili: however, it is 1m- 


of information ar u 
f 


13 
The 
rse, a of market research, com 
very greatly developed in the 


Is now; 

Portan Ei a how widely these kinds 

ìn influenci e oron recognize the great significance ° paren 

Introduce ‘ing business behavior. Different accounting assum. ! sample, may 
important biases into what is “known” (77, 241, 294). 


Cou: 
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P s e used 
5. How variable are expectations at any one time? Can variance bi 
icti ? ‘sown 
a ree Sire cs ce caine about “general business” than eae te 
industry or concern? Are there several “climates of a h es (117, 291, 
people? Which affects business behavior most importantly, a 2 
: 291, 
ma Methods of measuring expectations of business men (117, 180, 253, 
292, 300) and of farmers (31, 72, pp. 428-429; 296, 298b). svhorvtauen tode 
8. Measures of validity of expectation data, including pene ii el af 
termine how subsequent action is related to expectations, an pre sa fae 
expectation series with business activity series (33). Is there a 
expectations to “Justify” themselves (18, 28, p. 138)? Gauvvelihs 
9. Nature and influence of individual concern’s expected deman 
139a, 213a, 231, 232, 244, 259, esp. pp. 78-108; 271, 298b). partes, 
10. Nature and influence of expectations about future course of wag 
materials costs, selling prices, etc. (20, 106, 117, 139a, 184, 287). aet 
11. Changes in business motives in the light of changing expectatio 


3 S i ontrac- 
high profits sought during business expansion, security sought during C 
tion) (1). 


rn- 
12. Measurement of impact of particular events—such as ciano ae 
ment policies—on business “confidence.” Importance of knowledge Sire 
ticular monetary, fiscal or other governmental measures will be taken in 
circumstances (163), 


. de- 
13. Effects of changing business expectations on price and production 
cisions (78, 117, 139a, 231, 232, 298b 


Beyond the “Economic” 


i 3 vee ion 
It is obvious, then, that, even accepting the simplifying assump? a 
of a single economic motive of rational self-interest, there 1s eee 
need for psycho-economic research; but the field is far wider. 


. . . 1 ch 
economic behavior in Teal life also involves other motives and mu 
behavior of an habitual ch 


5 mE jew, 
1 aracter, From a psychological point of v. 
economic behavior ; 
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for inter-discipli 
CERES amt ETA research. It is the purpose of this outline (1) to 
ereto a entrepreneurial decisions that have special signifi- 
Siotives (A qm ae (2) to indicate the variety of nonpecuniary 
profit: motive) to i i the psychological complexity of the “basic” 
toande fae Cie : hich economists themselves have found it necessary 
3) 48 aid us veloping generalizations about economic behavior, and 
(primarily = psycho-economic teams to find the literature 
economie ict that will be helpful in setting up the theoretical 
Tikaarneies ions that need empirical investigation by such teams. 
the pean tre are not exhaustive, however, nor do they constitute 
Brtseutation > the psychological factors listed.) It is the hope that 
thet sete _of this outline will stimulate psycho-economic research 
ts in the quantification of the incidence, influence, origin and 


ni a 
alleability of the factors listed. 


VI. C 
-Cr A 
ITICAL AREAS OF ENTREPRENEURIAL BEHAVIOR REQUIRING 


PSYCHO-ECONOMIC INVESTIGATION 
al behavior can only be 


Mea i . 
ningful investigations of enterpreneuri 
s are distinguished and 


esi > 
studied cc the major classes of entrepreneur: 3 € 
ables td tl arp thus holding constant some of the important vari- 
ent that i ta economic behavior (112, esp. PP- 163-165). Itis appar- 
cisions Ae. effective psychological factors, and hence the likely de- 
or Cir are quite different for indiv mers from what they are 
fiw o ON farmers, or for sma de and service entre- 
and aan for large corporations engaged in retail and wholesale trade 
large b vices; for small or large manufacturing concerns, for small or 
i anking and financial establishments, for publicly regulated utili- 


ties 

Paces government owned and operated enterprises. The economic 
© furt Ons selected for study should, besides being categorized as ae 
Variati aer sub-classified in such a way as to eliminate the effects o 
ions in the characteristics of economic activity and institutions 


Smi 
ae in Appendix A. 

eision ane eneurs carry out their economic functions, the | of 
an indy most important for economic theory are: entering or leaving 
Capita] ap keeping one’s capital more OF less liquid, res sy 
nological, different ways and from different sources; ito pe i h- 
Policy Or organizational changes, formulating price an pro uc = 
Petition wae market advantages through means other tian ge rene 
erminj » Selecting distribution channels and sources ae pe 
niques Ge wage levels. ` (Decisions concerning proce ures gor ai 
ticipati employment, sales promotion, industrial relations, i: P A 
ese orn political activity are less important for economic theory. 
ajor areas are treated separately int 


idual far 
Il retail tra 


he following outline. 
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in industry, 
A-1. Area of decision to be taken by entrepreneur: whether to enter an i 
continue in it, expand in it, or leave it. 


OE 
prise; to buy into a going claps a a 
e, or the scale of its operations; to coat 
nal products, offer additional alee, 
ess and thus expand investment; te for 
any way; to make inadequate allow at nee 
stment; to drop some lines, products ie 
ce the scale of operations; to sell a por 
the whole operation. 


sa s > P or excluding 
A-2. “Non-economic’’ factors considered likely to influence decisions ( 
economic data and expectations). 


i 
es 
AE i mes on 
Extent of personal Participation, as where the enterprise beco 
major occupation or ey 


. iling, or the 
en a way of life (as in farming, small retailing, 
professions), 


Importance of personal independence. 


Desire to participate in con 
thing. 
Desire to build or preserve a fa 
Family or cultural traditions. 
Readiness to take risks, 
Urge to dominate. 
Desire for sec 


A : A ing some- 
structive enterprise—the feeling of creating 


mily institution and economic base. 


: ‘ ximum 
urity of capital or stability of income (rather than max 
total profit), , ; ild uP 
Attitude towards “rights” of stockholders, vs. managerial desire to bu 
concern, 


y to owners, 


; or their attachment to 
References: 8, 9, 15, 26, 27, 36, 
115, 123, 127a, 146a, 155, 164 


46, (05; 71, 73, 82, 85, 87, 89a, 1002, 114% 
279, 280, 293. 


8 
22 esp. Pt, I), 227, 237, 248, 262, 266, 2081 


o 
S, government bonds iti lated t 
t ni oan other securities unrela 

conduct of business, securities Providing some measure of control over related 
business operations, accounts receivable Gncluding consumer credit), 10405 


(commercial or personal), inventories, plant, Equipment, real estate patents, 
technical processes and other research results; training a om = orele o 
, 


g 
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ae liers, em- 
labor and management; goodwill of consumers, distributors, supp 
Ployees, or general public. 


‘ waa mic data 
B-2, Psychological factors likely to influence decisions (excluding econo 
and expectations). 


Felt need for “safety-margin" of quick assets. 
‘Liquidity preference.” p À TEEN 
bility toj idee credit-worthiness (e.g., “character” appraisals of app 
or credit). j 
Belief in ability to judge een 
elt securit ital in each form. ; i ; S 
a E financial practices in the aa or company 
esire to control operations where animes rons 
esire to reduce or prevent competition with — S 
esire for flexibility provided by liquidity of asse a ae es, 00N 
References: 10, 45, 70, 73, 74, 75 (esp. p. 152), 85, 90, 95, 96, 99, 
106, 123, 127, 128, 146a, 164, 170, 274, 276, 298a. 


. 
i dditional 
CH, Area of decision to be taken by entrepreneur: whether to raise ad 
Capital, 


Tos 


$ as by owning 
rath trengthen current financial position; to strengthen control (as by 
a 


x i rations. 
‘t than leasing property); or to enable expansion of ope 


s i i -onomic data 
-2, Psychological factors likely to influence decisions (excluding eco 
and expectations). 


Attitudes toward owned versus rented property. 
ttitude towards being in debt. 
no terprise. iqui ital assets. 
A eet erat arising from aot oe A liquid capita 
sire for flexibility provided by liquidity o re a 
ttitude toward expansion of operations (ee rednesa of contract. 
elief in importance of repaying debts, in “sac 
et gery edo throngh eT ee ie 124, 132, 134, 135, 139, 140, 
“ferences; 7, 8, 67, 91 (esp. pp. 39-44), 96, 103, ne Di one, DEN 
“41, 152, 164, 168, 222, 224, 227, 230, 234, 252, 258, 270, 274, 


: ise needed capital. 
vs Area of decision to be taken by entrepreneur: Gia to a m 
Loans from banks, RFC, or other lending ineto iona E eaer 
debentures; issue of preferred or common stock; ep 
other individuals: or holding back earnings for reinve 


ist i nomic data 
7 į. decisions (excluding ec 
z > Psychological factors likely to influence 
Nd expectations) olicies 
i f control over p 
i ditors for some measure o! 
Attitude d desire of cre 
s towar 
Operations. 


Attitude toward 
ffect on prestig 


i nings. 
ckholders’ “right” to control reinvestment of earning: 
nf borrowing at a high rate of interest. 
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s3 4 ir implications 
Attitude toward open market treatment of securities, with their imp 
for prestige of company. 


loans). 
Insecurity generated by need to make regular payments (e.g. on 
Reference: 274. 


E-1. Area of decision to be taken 


logy or 
by entrepreneur: whether to change technology 
organizational arrangements. 


imals (in 
New or improved tools or machinery, or strains of plants om ae time 
farming); work flow and factory layout; activities or functions t e n (self- 
and motion studies; supervisory responsibilities; customer particip: anagetia 
service or self-assembly); utilization of new types of professional or mitt cost 
advice; statistical quality control; Operations analysis and market res , 


o! 
: A è ression 
analysis and accounting methods; encouragement of research; supp 
inventions. 


E-2. Psycholo gical 


is : ic data 
factors likely to influence decisions (excluding econom 
and expectations), 


Anticipated competitive position. 
Anticipated control over improved technique. 


ing 4 
. : : uring 
ndustry (new techniques easier to introduce d 


162; 
ch. 9; 44, 66, 79 (pp. 70-80), 121 (n. 4, p. 170), 159, 

Sp. pp. 59-66), 295. 

F-1. Area of decision to 


be taken by entre 
the short-run (i.e., 


involving no change 


Expanding or restricting voly 
indirectly (i.e, b 


credit, etc.); ch 
vertising, public 


` icies i" 
preneur: price and production policte. 
in investment). 
l m 
y changing qualit 
anging selling cos 
relations Program: 


f . irectly oF 
e of Production; altering prices dier re 
Y, services provided, terms of sale, 


3 : $ : ad- 
ts, including relative expenditures for 
S, etc. 


. . a 
F-2. Psychological factors likely to influence decisions (excluding economic data 
and expectations). 


d.) 
ive i . (Ex lasticity of deman 
Relative importance of “lucrativity ie Ee of expected net 


Belief in a “fair” price or a “fair” Profit, 
Belief in high-volume-low-prog¢t Policy ys, high- rofit-restricted-volum® 
policy. i 


Group attitudes of producers toward “price-cutting » 
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me with, and importance of prestige and status among, producers 
So pee attitudes towards charging “fair” prices. 
bli ief in importance of goodwill of consumers, distributors, employees or 
pu oy at large. 
i ication with, and importance of prestige in, community. 

ification of own interest with that of customers. 
iy Stee oaa of retaliation by customers when condi 
cal wha PE (ostracism, voting of governmental controls, 
i of obligation to ownership interests. 
= rnmental controls, and attitudes of group, 
act compliance therewith. 
intact a for security, liquidity, or flexibility of capital or for maintenance 

= going organization. 

Belief i to demonstrate personal independence or power. 

tions in short-run and long-run effectiveness of advertising and public rela- 

jip etams, 

i 

W i to seek and use advice on management policy. 

lief ness to adapt policies and management to competitive pressures. 
average ie and willingness to use particular accounting practices (such as 
and oper. S. marginal unit costs, proper differentiation of capital expenditures 

[i costs, different depreciation policies, etc.). 

i Ness of personal relationship between decision-maker and purchaser. 
98, 162 rences: 6,7, 8, 14, 14a, 23, 26, 29, 31, 45, 53, 76, 77, 78, 83, 89, 89a, 92, 94, 
168, 177 103, 108, 111, 116, 117, 123, 127a, 143, 144, 145, 146, 146a, 158, 166, 

4, 26° 179, 187, 189, 207 (esp. chs. VI & VII), 211, 220, 222a (esp. Pt. I), 223, 
ı 229, 237, 240, 243, 279, 290. 


G-1 
mapa tt of decision to be taken by entrepreneur: how to maintain or strengthen 
å bosition by means other than price competition. 
greet rtising; differentiating products; making production and marketing 
asso ments; licensing agreements; basing point systems; mergers; trade 
ra rlations; obtaining legal limitation on entry of new concerns, on level of 
cut ction, on increased investment, on sale in particular areas, or on price- 
ing oë (“fair-trade’’ laws), etc.; cooperative marketing; cooperative purchas- 
frieng p Perative production; patents; or use of non-economic pressures, such as 
ship, persuasion, ostracism, publicity, etc. 


G- p ` à 
a Psychological factors likely to influence decistons (excluding economic data 
expectations). 


Feeling that competitive resul 
fa €eling of inability to contro 
Ting), 
Belief in a “fair price,” “fai fit.” 
in a “fair price,” or a “fair proñt- ir” livi i 
Belief in “fair haie of market, or right to 4 “fair” ee iy te able 
a ainstore legislation, control of number and kind of lawyers, octors, barbers, 
c.) 


tions change or even 
even physi- 


towa community and individual 


sh in particular industry. 


are too har: g k 
ts uickly (e.g., weather, in 


1 own production q 


Community support of local concerns. 
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Understanding of exchan 
trade. 

Feeling of ability to set ow 
or “the market.” 

Belief in “free com 
and in own industry. 


Loyalty to industry association or cooperative. rols in bad 
Climate of business opinion (business tendency to seek controls 

times and throw them off in good.) 
Fear of court interpretation of “intention” in merging. 
Belief in need for 


cher 
endian + own and oth 
and desirability of governmental controls in own 
industries. 


st pies i . 2 f other 
Belief in strength of, and attitude towards, economic behavior O 
economic groups. 


” 5 : national 
ge economy, especially in field of inter 
” 
i 2 ice-leader 
n prices, vs. compulsion to follow “‘price-le 


š ny 
sis . F š he econom 
petition” as a basic and desirable element in t 


293. 
References: 2, 11, 12, 16, 30, 35, 38, 50, 68, 83, 167, 189, 217, 227, 259, 


A variety 
i to wholesalers: to jobbers; or through food stores, 
stores, drug stores, et 


ic. 
Í ic data 
H-2. Psychological Factors likely to influence decisions (excluding economic 
and expectations), 


Knowledge of current distribution Practices and results. 

Desire to Promote own brand. 

Fear of being at mercy of one or a few | 

Belief that “fair” Price will be paid. 
for or avoidan 


Prestige gai 
Attitudes 
set-asides), 
Attitude towards Price-maintenance by dealers, 
Attitude towards engaging in Price competition, 


of compliance y 


; users, retailers, etc. 
with governmental 


$ ier joritie 
regulations (rationing, prior 


Il, Area of decision to be taken by entrepreneur: choice of sources of supply and of 
capital. 
From what particular an E lies, 
3 PPly to buy raw materials, suppi<’ 
services, equipment, fuel, goods to re nS, hs EY for addi 
tional capital. -i where to raise money 


1-2. Psychological factors likely to influence decis; ” mic dat? 
and expectations). ectston (excluding econo 


Habitual or traditional 

Community pressures 
social, political, religious, 
tion. 


channels of supply. 
or individual attitudes for or a 


? -cular 
3 gainst (a) particu 
or racial groups, or (b) types o 


) A. 
f economic organiz 
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Seeinrecity. 
oyalty to organizati cee 
Friendship, ganization (cooperative, grange, etc.). 
Desi 
DEN to have dependable source of supply. 
De ike of dependence on too few sources. 
a control source of supply- 
r of control by source of supply or by creditor. 


za a 
oases of decision to be taken by entrepreneur: whether and how to change wage 
À composition of labor force. 
rate ee rates (without changing kind of rate); changing from hourly 
centive syste nee or vice versa; establishment or modification of bonus or in- 
changing ne ms; changing wage structure (as by job analysis and classification); 
T he components of compensation (vacations, pensions, etc.); hiring 
Classes of ie or reducing labor force; changing proportion of particular 
chinery), bs IOF (e.g, special skills or unskilled labor replaced by new ma- 
regulation "vany ing hours of labor (over-time or part-time work, or change in 
work-day) instead of numbers of employees. 


J-2, P 
: “sychological ikely to i: isi z i i 
and expectations) ees likely to influence decisions (excluding economic data 
Com oa. . r 
ET estimate of a “fair” wage, and community pressures to comply 
adu Himes by raising wages or by resisting labor's demands). 
stry estimates of a “fair” wage and industry pressures to comply there- 


the 


With 


P h 
atm ines oa between owner or manager and labor force (as on 
lief ae business establishment, family assistants in retail store, etc.). 
eelin Be to freedom of managerial decision in wage questions. 
abor shes Gy reedom of managerial decision (limited by governmental controls, 
radi ngth and attitudes, community and industry pressures, etc.). 
itional wage levels or differentials (e.g., low pay in banking). 
Ppraisal of importance of company to the community (services, payroll, 


ete.) 
Feeli ere wy 
cision Mt of responsibility for social impact 


U: r 7 
lea enderstanding of needs and motives of employees, 


Belief į R 
re, elief in possibility of cooperative modification of w: 


of wage level or labor force de- 
of unions, and of union 


age rates or wage struc- 


K: : ‘ 
eee of attitudes of labor force towards particular changes. 
thro ief in importance of keeping a going organization (especially key men) 
ugh bad times. 
ee reaction of employees to wage action or inaction. meray 
eferences: 59, 60, 63, 76, 101, 122, 144, 145, 147, 213 (esp. pp- 285-287), 
213a, 219 ; 
AppENDIx A: Stratifying the Economic Sample 
In planning an empirical investigation of economic behavior, it is important 
1d constant as many as possible of the independent variables 


to identify and ho í l 
that are known oF presumed to be able to influence the behavior studied. On in- 
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i i nce this 
vestigation, it may turn out that some of them do not in fact B 
behavior, for the entrepreneur's knowledge of the situation is ne 


prices, the levels of wages, the v 
of particular commodities or se 
Profits, business activity (in g 
dustry, and for a given company), 
labor, and the existence of war or other crises, 


P a. et ; untin 
The most Important institutional factors that must be taken into acco} 
stratifying data are: 


, ri- 
1. Kinds of commodities or services produced or distributed. The outstanding va 
ables here, so far as decision-making is 

commodities (like automobiles) vs. 
purchase commoditie 


4 aalas & ught 
ury Commodities or services, especially if iene 
UT pos ) relative Proportion of labor cost to tota 

(g) degree of individual craftsmanship, 


ns O! 
nd faces many of the same “Ge EA 
» Ted tape, Passing the buck in niao a nhl 
ements, internal rivalries, jurisdic 


€ of responsibility allowed each oe 

pany mentioned in (2) or may res o 

ely independent units. The location ne 

nal boundaries of the country sees a ait 

; éy . Pa i oca 

; 4 Stage of development of the industry, he pete (like tele- 
gives weight to quite differen o 


akers in that industry- 


6. Kind of market Served, Selling to Many pi comers involves quite different 


i i : Otenti; 
considerations and tactics fri al cust 


om selling to only a fe : f pro 
e ; me w. Wher tantial part of PI 
duction is destined for export, additional Considerations Mey oe of selling 
on organized exchanges (eg, commodity exe in. The p 


hanges 


+ also 
i i 1 St i nction 4 
Introduces specia] factors (13, 14, 35, 42, 250). ock exchanges) or at a 


P 
of market bya company or by a competito 
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This is of basic i i i 
asic importance in appraising the likely effect of a price change on sales (13 


14, 35, 42, 259, 271). 


8. Ease or di, 
ten i ane Pac of entry of new competitors into same line of production or distribu- 
PF e industries, the great size of the initial investment needed, the existence of 
, or the unavailability of patented processes may limit the possibilities of 


additional competition (13, 14, 35, 42). 


9, Exte oj 1; {T 
i r nt A —— of action as between companies. Cooperation, parallel action, 
Collusion of sellers or buyers may characterize some market situations (11, 12, 35 38, 
1 99, 


68, 83, 101, 217, 259, 271). 


1 . 
ihe, ee ae of ownership and control. The wide ownership of some companies or 
made by hired n major ownership interests may result in most significant decisions being 
Quite differens f nanagers. The motives and other factors affecting their decisions may be 
ae rom those of owners (23, 26, 62, 127a). 
agesi e i publie regulation (or ownership and operation). Where prices and/or 
are made iii y regulated, where profits are limited or non-existent, where accounts 
c, managerial decisions may be quite different from those of “free” enter- 


Prises, 


12, Eyi. ” 
13. = of economic coercion (through patent ownership, debt, monopoly, etc.). 
ial controls other than legislation (mores, local social pressures, etc.). 
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THE MISUSE OF CHI-SQUARE—A REPLY TO 
LEWIS AND BURKE 


CHARLES C. PETERS 
Pennsylvania State College 


P Hoe ene 1949, issue of the Psychological Bulletin, Lewis 
long artele: ISCUss The Use and Misuse of the Chi-square Test” in a 
and char — they allege misuses in all but three out of 14 articles, 
seven Fa the Peters and Van Voorhis textbook with six misses out of 
although T In our case every one of these six criticisms 1S invalid, 
Would h ney could have made, but did not, a seventh criticism which 
the vier been valid. If the same distribution of validities holds for 
tion ma Writers (a possibility that I have not investigated), the situa- 
only eo a be S9 bad as they make out. Lewis and Burke play up 
undament A applications of chi-square at the expense of more 
© mark a and general considerations, thus frequently overshooting 
Carson's a their generalizations. They make no mention of Karl 
gazin 900 article in the London-Edinburgh-Dublin Philosophical 
Rounced, (Vol. 50, pages 157-175), in which chi-square was first an- 
Statistic | yet no one can expect to have a basic understanding of this 
fo ow-y without a thorough reading of this article and of Pearson's 
i 1p articles in volumes 14, 24 and 26 of Biometrika. We shall 
P in turn some wrong allegations in the Lewis and Burke article. 


at That chi-square applies fundamentally only to frequencies. It is 
distri eneral than that. The starting point for the derivation of the 
Or ution function of chi and chi-square, which is always assumed 

l distribution function 


t 5 vf . . . 
for he ‘makings’ of these statistics, is the norma 


Standard scores: 


[i] 


1 
df = —— "ds 
if Jit 


By 
chi ethods recently available, the distribution function for chi and for 
eo come rather easily from this normal distribution function. 
are: 
2 7 [id] 
oo s= xte!) 


n— 2 game 


: i-square test. Psychol. 


Bull, 


Lewis. Don, & BURKE, C- J. The use and misuse of the ch 


1 1949, 46, 433-489. 
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df(x?) = > (x2) ("2149-2712 (x2) [iii] 


where is the number of degrees of freedom.? t the 
In this derivation no conditions whatever are imposed abou that 
nature of z except that it shall be a deviation from a true value, the 
the z’s shall be normally distributed about this central value aa be 
population, and that the deviations of which they are composta te 
divided by the true variance. The deviations may be individual vale 
or frequencies or means or any other statistics, provided only that He 
are normally distributed in the population, are from a true cen the 
value, and are divided by the true variance. However, aside fon 
case of frequencies, we can not often know the true variance an. 
(somewhat less rarely) the true central value; but sometimes we Fi 
2. That the sum o the theoretical frequencies must always equa 


A ble 
sum of the observed frequencies, and that our example reproduced in Ta 
1 of their article violat 


Lae > 
x es this principle. The generalized definition 
chi-square is: 
(u — x)? [io] 
2 
Ria — 


rae i 

é A £eviation. The true variance for the frequency 1> 
a cell is NEX, where 3 is the true proportion belonging in the cell an¢ 
equals (1—5). So th 


5 
e generalized formula in the case of frequenci® 
would be: 
x= yp Vin fo)? [o] 
NJ 


sum to. Ina setup s 
article the f, could be 
cial doctoring, except in very rare Cases 
features about to be discussed are n 
to apply to get the correct chi-squar, 


made to sum to equality with the fi only by artif; 


- Yet, so long as the “cramping 


> a 
ot present, [v] is the basic formu 
e. 


2 Lewis and Burke do not give quite corr tly the distri e+ 
5 : istr; x : j-squat 
In their terminology, the exponent of chi-squar: ibution function for chi-sa 


MISUSE OF CHI-SQUARE 333 


aan Da chi-square. For under these restrictions, an excess of 

U hee E one cell must necessarily be accompanied bya deficiency 

aleng RA n set up the system of intercorrelations for this condition 

and highly mean: ion ge deviations, worked them through an elaborate 

aoe =r Mae nical solution by determinants, and emerged with the 
wn formula: 


pN fe 


This į 
that a formula that must be used when the limitation is imposed 
: requencies in a set shall always sum to N so that intercorrela- 


10Nns are inv, = 
Wise.3 € involved; but, just as unequivocally, it must zot be used other- 


ae pee eD (fe— fo)? ca 


3. Tih 
hat the frequencies of ‘non-occurrence’ must always be present. 


There į 
Te 1 . . 
s by no means always such necessity; it depends upon the nature 


CA 
4s lat Doom One of the studies to which violation of this is charged 
mic curve fo and Norris, in which these investigators fitted a logarith- 
istributed in ‘ tested the agreement of the theoretical frequencies 
istributed © categories under it with the same aggregate of frequencies 
‘buted according to observation. They applied the chi-square 


est ir 1 
n the customary manner for such frequency distribution testing. 


N sy 
Cate ch a procedure it would be entirely meaningless to set up for each 
hi-square ele- 


mente 2, the number mot in the category and compute c 
Used. this second set of deviations to add to the ones conventionally 


Pal 
Vio] 


Burke also charge us with 


n their footnote on p. 435, Lewis and | é 
statistics were given for 


ate of this principle. In our example, 
ite of Italians, Russians, Poles, and Others who had been 
Was ralized out of totals for those nationals ina community. The p 
‘inferred from the sample, and the distribution tested for possible 
‘noe differences. The chi-square was computed from only the 
t ae successes” by formula [vi]. We made the customary ete 
our the total for the row is to be constant from sample z eae e, an 
tion Sralization was about a universe of sariples Or wien Oa TAs 
‘ would hold. For our assumption of a fixed marginal total for the 
whic Our procedure was in exact conformity wit ponte eae 
Milnes Pearson developed formula [vi]: a fixed N (t i he aha oe 
E Uralized) in a series of samples, fr equal to fo 50 Bee TRE 
n Ors in each sample is zero, a shifting incidence of the fix at 
aturalizations to the different nationalities in successive samples wi 
th *We made a slip in using the customary formula, [vi], in re a oke 
is fate example when we should have used fi ormula [o]. bey os hed Saas ae 
“ay With the same number of degrees of freedom. If Lewis an e 
+ it would have been 4 valid criticism—the only one J acknowlecs' 
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Ait f the ire- 
the inevitable intercorrelations that would result, deviations a whether 
theoretical number, and a e Min the 
the deviations in this sample exceed those which pe tee for this 
credible limits of sampling fluctuation. The degrees of free 
universe of samples are 3 and the P is .0024. a n-natural- 
i in thi w of ‘non-occurrences (the no each na- 
stablish a series of ratios, one = number 
tionality group, apply formula [vi] to each with N being t ross these 
roup to get a chi-square for it, then sum ac nogeneitY 
a composite chi-square for testing the a and Vol: 
Pearson says (Biometrika, Vol. 14, p. 418, 4 + table 
set up is not a true page nee AS 
to which the chi-square test is appropriate. At any rate, it auto 


a 
> a : natur 

universe of samples, which is sometimes a 
and therefore desirable f 


say what his universe is. f 
we can state what the proba 
as we found in or 
i i size Ñ taken at random from the same 
similar total communities; that 

state what would be the prob 
a sub-universe of samples wit 
. and ex 


refutations of t tura 
r generalization would seem to be much the more na 
and meaningful. It requires, of course 
the sample be taken as acce 


: o 
i t ifferences between proportions or 
tetrachoric Correlations; for the Standard err 
Marginal totals, 


wing exam 
n 


That 
ble o ir la 1. h 
& of th of their Tab 


: e 
nature of independence 
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When P 
within prs a set of dice, they fall according to some law actually 
law. You ako eos the limits of sampling fluctuation involved in that 
according to eae! the credible limits in the distribution of samples 
ing within the e external law which you suspect may be the law operat- 
ehavior of ample, You apply a chi-square test to see whether the 
external law. If i ny lies within the credible limits according to the 
aw may be the ; oes not, you reject the hypothesis that your external 
for one cell. TH aw operating in the sample. You have made this test 
again accordin nen you make a second throw and in it the dice behave 
Chavior S p the law within them, quite independently of their 
€ reason Gas the first throw. And so on with successive throws. 
Eest and th summing these is merely to increase the reliability of 

© do anythi hus get a more dependable generalization for these dice. 
Tob your i ng else than use the same dice, or the same subjects, would 
if on a sec nvestigation of all meaning for testing that hypothesis. But 
the OH throw you picked up only some of the dice while allowing 
former ene lie and be counted in the next throw as they lay in the 
tending + the sets would not then be independent. So if you are 
in a gues he generalize about the bias of these dice, or these subjects 
s-heads or a choice-of-values experiment, it is correct to sum 


Cregg? 
Sive . A 
throws of the same dice, or successive responses of the same 


Sub; 

Jects : A 

i - But if your purpose is to generalize about a wider universe 
ider universe must be 


ic $ 
L0sen ry: subjects, then a new sample of that w 
Wider üa; each successive trial. Then you can generalize about the 
T from which the samples have been randomly drawn. 
ith ai ization was specifically about these dice. 
r animal ice this procedure could scarcely go awry. Du n 
Affect t subjects, if something happened between trials that might 
ne next ones (as information about success), the chi-squares 


Could 
not be meaningfully summed because we would have on the differ- 


ent tri 
ri : : 
als not further samples from the same universe but each time a 


Sam 

trials G from a different universe. To study thus in a series of summed 

form a bias of just these dice or these students may not bea very useful 
eh Cee because the universe is too narrow to be, ordinarily, 

tequires rc a importance. But it is sound statistically if one’s purpose 


But, with human 


5. i . . 
That the view that the number of degrees of freedom appropriate in 
pothesis to be tested 


testi 

Stin 

ts iro the fit of a normal curve depends upon the hy à 
neously attributed to Karl Pearson. It is not erroneously attributed 


of course, the report of a re- 


The example in our dice throwing of Table 1 was not, 
ng the meaning of 


Se; 
devica It was intended merely as a schematic example for illustrati 7 ing 0 
Ons from a true value, worked up in the conventional manner, excessively simpli- 
ne Ped gogical purposes- The objection that it would be a poor research, and that 
quencies are too small, seems under the circumstances to be picayune. 
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to Pearson; it is correctly attributed to him, as a reading of Biometribo, 
Vol. 24, pp. 359 and 361 will show. tof 
6. That certain writers, including us, recommend a chi-square jes 
goodness of fit of regression lines which is a rather poor one. This sh 
have been attributed to R. A. Fisher, not to either of the two wri 
to whom reference is made. We merely passed on Fisher’s schena 
though unfortunately with our blessing. But in a footnote on the = A 
page we referred the reader to “a better test of the goodness of iin 
regression lines” in a section of our book where a test is develope ely 
terms of the unbiassed correlation ratio, which is a statistic clos 
related to F, -tend 
Much of the difficulty with chi-square arises from a frenzy to ae 
its use into areas where it is not needed, because we have for E ee- 
better statistics. All applications of chi-square with one degree of 7 h 
dom should be cleared out with one sweep of the broom. For Hir 
one degree of freedom the distribution of chi is normal, so that not ie 
remains at that level that is distinctive for chi-square. Lewis and poa 
say that for one df the square-root of chi-square (which is chi) is dis 
buted as Student's ¢ with N equal infinity. That is true because ha 
distribution of Student’s ¢ with N equal to infinity is normal; but t t's 
fact does‘not follow from the stated distribution function of Studen a 
t, because that contains no x. But it does follow easily from our form 
[ii]; by substituting 1 for n and remembering that x° equals 1 an yi E, 
(—4)! (which equals gamma 4) equals 4/7, formula [ii] reduces to % 
mula [2] (with, however, 2 in the numerator instead of 1, which does a 
affect the shape of the distribution and which compensates for the ke. 
zero to plus infinity instead of from mI” 


N’s short of infinity, and that thi 
chi-square as it is in proportion.5 


5 There is much talk about what mini 


4 3 
ber of frequencies is required mt 
ther five or ten or twerty, or W pi 
Ssumptions jg infinite; for any num 


ation: whe; 
hea 
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Te s A 
where eae, which can be applied to any four-fold table 
tive meaning oe a continuous distribution, also has a construc- 
is present (while A ows the nature and the strength of the law that 
Without indicati chi-square shows only whether some law is present 
by the cosine- tad either its nature or its strength). Tetrachoric r is, 
a normal etab ormula, as easily computed as chi-square; it assumes 
cells; and it a ution only over the table asa whole, not in the separate 
Kere are a good and reasonably simple test of reliability. ; 
Square for testi so available now more convenient tests than chi- 
simpler), and f ing the goodness of fit of the normal curve (because 
remains little a testing the goodness of fit of all regression lines. There 
ables with eae for chi-square than the test of multiple contingency 
165, ih a mod ater complexity than four-fold. If research workers would 
Would not d rush to use chi-square, raise an unnecessary dust, they 

need to complain that they can not see. 


Thi 

d Bues has involved criticism of six allegations made by Lewis 

and e their article. But, in spite of these particular criticisms 

Contains ae some others that might have been made, their article 

should “id sound and useful ideas, and serves a good purpose. But 
e read with critical alertness, not taken offhand as gospel. 


Rec iv 
eived December Oe Se 
Short 


of inan 

(qn iniy the determination is only rough, but good enough. In the binomial 

Infini ‘th ere p+q equals 1, it is only as N (the frequency in the sample) approaches 

(the cee distribution approaches the normality assumed for chi-square. When $ 

equal, th, rtion of the total N of the whole sample that belongs in the cell) and g are un- 
distribution remains markedly skew far beyond the number usually men- 


tion, 
ed as 
t! zi x . s 
as the he minimum; but for any definite p it always approaches normality (around p) 


Infinit E exponent approaches infinity (and hence as the f in each cell approaches 
he damaging fact is not so much the intrinsic smallness of the fe of the 


cell agi 
Siti 
1s the smallness of the p representing the proportion of the total number in the 


hat belongs in the cell. 


7 HE 
SOME COMMENTS ON “THE USE AND MISUSE OF T 
CHI-SQUARE TEST” 


NICHOLAS PASTORE 
Hunter College 


A Il 
Lewis and Burke in their recent article in this journal! ng 
attention to the necessity for familiarity and understanding of raven 
sumptions underlying the chi-square test. It is unfortunate, mates: 
that some of the crucial points in this rather lengthy a a 
incorrect or confusing. The purpose of this comment is to indicat 
of these incorrect or confusing statements. 


tion 

1. There is a typographical error in the statement of the ay The 

of the distribution function of chi-square (p. 439, equation +2 } 

numerator of the exponent of x? should be (r—2 )instead of (7 which 

2. On p. 434f. Lewis and Burke discuss a number of emon prob: 

were made by Peters and Van Voorhis in illustrating a rae are a 
lem. In this discussion Lewis and Burke fail to present or inal 


o 
possibly superior method for dealing with the problem. Such a nee 
would involve the determination of suc 
which yield exactly 0, 1, 2, -- ' 
cessive terms of th rs and 
The number of degrees of freedom would then be 11. (In the Pete 
Van Voorhis exam 


as Lewis and Burke thems 


probability of the spe 
determine whether a 
to experiment with t di y ze imply t 
the set of dice should be changed witt i eek a cee 


is 
hat 


ive property of chi 

correct. f 
Ninety-six students were each asked E i 

. s to coin Y, 
times. The actual turn of the coin was oe me oe F pothes 5 
under test is that the guesses of Students o% on cle ria of # 


1 Lewis, Don, & Burke, C. J. The u se of the chi -M psy 
1-square > 


se and misu; 
Bull. 1949, 46, 433-489. 
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coin ar 
heads te chames occurrences, with the probability of a guess of 
of tails” (p Map) ent on any toss) equal to the probability of a guess 
response-tendencie other words, the authors propose to study the 
response-tendenci 3 Z students in order to determine whether such 
a set of five iene the same type of occurrence as tossing 
is properly shufil : coins 96 times. It is assumed that each set of coins 
and the assu a before each toss. On the basis of the hypothesis, 
the expected med independence of each toss, it is possible to calculate 
'S assumed ae ne fe heads for each set of 96 tosses. Since the coin 
asis of this ther unbiased the expected number of heads is 48. On the 
oto taining Pace picture it is possible to calculate the probability 
gent frequen ither a set of observed frequencies, or a set of more diver- 
coins, The ant This probability can be calculated for each of the five 
en determine E Ra calculate the chi-square value for each coin and 
ce Table 3 he appropriate probability with one degree of freedom. 
chi-square , P- 442). The relevant question is whether the five values of 
are can be added, as well as the degrees of freedom, in order to 


etermin 
e por 
the over-all probability for the set of five chi-squares. The 


S clai : TE a 
the im that this addition is incorrect because “between tosses, 
dly interrelated” (p. 


ve 
543) ae ip of each student were undoubte 
that the ad rH however, the addition is quite permissible. It is correct 
ch ditive property of chi-square assumes that the individual 


rsq 
Uares : a 
are independent. This assumption correctly characterizes 


the 
theorer: 
Oret . A f 
Da; etical model against which the observed frequencies are com- 
he sum of the chi-squares 


1 Y the probability corresponding to t 
Infer eith ess than five per cent or less than one per cent) then we may 
underly; er that an unusual event has occurred, or that the hypothesis 
Underlyine the theoretical model is incorrect, or that some condition 
Itho g the chi-square test was violated. 

of chi.g ugh the authors deny the applicability of the additive property 
of hee to the particular example, they do affirm the applicability 
quare to the first toss of the coin because “on a single toss, the 


Suess 
of # 

each student was independent of the guess of the other stu- 
king of the authors, the chi-square 


he first toss because the guess 


ther s eni is not necessarily independent of the guesses of the 
€ads 9 udents. There could be a general cu i 


ond She: the first toss. In addition, in the same s 
related ss of a student may be related to his first, the first guess may be 
o some psychological tendency of the student. 
to clarify. pp. 478-480 the authors present an example in detail in order 
Ussi ify the meaning of ‘independence between measures.” The dis- 
on of this example is quite confusing. 
ach of 240 students was asked to guess the fall of four successive 


2 
Authors’ italics. 
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: . ; : er- 
tosses of a coin. The authors use the binomial formula in order to d 
mine the probability distribution of the number of hits. It is areal i 
that the response of a subject is just as likely to be “head” as 


4 
Since the probability of a hit is 2 the theoretical number of 0, 1, 2, 3, 
hits can be calculated. T 


y f hests 
of a hit was equal to }, an alternative hypot The 
would be one for which the 


of the four coins HTTH) 


Rather than reject the hypothesis or question the associated oo 
ditions, the authors come to the remarkable conclusion that “Theis 
sence of ind pendence and the consequent inability to obtain une a 

; encies made this application af Oe 

meaningless procedure’ (p. 480). By the phrase as ica 

the authors mean that there is some psycholog 

e responses of a subject to the four successive the 

t is that the authors reject the application d e 
i Particular problem (p. 479). It shou B 

noted, however, that the application of the binomial formula assu o 

independence in a statistical Sense, viz., that the joint probability, 
is equal to the product of the respective probabili 

of the two events, 


the en of the four coins was fixed, HT T H, it could happen t 7 

TIER ogical tendencies of the subject may produce a disproportion? 

num et of ne _To obviate this factor it is necessary to toss the fo 

his donne trial. The thing which is at fault, if there is any fault 
Cation is not t i : , 

experiment. e binomial formula but the structure of 


E ilitie? 
must be equal to unity (Table =e Whereas the sum of the probabi a ! 
own alternative analysis of the Sateen: 481) oreover, the aut 


‘0: if 
the sum of the Probabilities being sorablem contains the same able 
XXVII, p. 482). What larger than 1.8 ( 
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Oo t 
TET ee USE AND MISUSE OF THE CHI-SQUARE 
E CASE OF THE 2X2 CONTINGENCY TABLE 


ALLEN L. EDWARDS 
The University of Washington 


In their r 3 
a ane ? — eee in this journal, Lewis and Burke (7) provide 
what “He ah ES or the research worker in psychology in terms of 
1S, of course obvi nat not to do in applying the x? test of significance. It 
test of significan ous that there are conditions which will invalidate any 
that one af A ce. In the case of the x? test, authorities tend to agree 
quencies, Th T conditions is the presence of small theoretical fre- 
they believe “a i ewis and Burke are seriously concerned about what 
Cated by the z e violations of this principle by psychologists is indi- 
reque act that warnings against the use of small theoretical 


The us u 
ame “small theoretical frequencies” is listed as one of the “principal 
ished in the in applications of the x? test by psychologists in articles pub- 
Pp. 433-434), ournal of Experimental Psychology over a three-year period (7, 
I 
tables ie the monest weakness in applications of the x? test to contingency 
a ashes of extremely small theoretical frequencies” (7, p. 460). 
Use g th ave but a single df, as in the case of the 2X2 contingency table, “the 
460), ~'S0retical frequencies of less than 10 should be strictly avoided” (7, p. 


t 
Wh 
: eneve P : r y 
Pimenta small theoretical frequencies enter into calculations of x?, the 
Exc er has no sound basis either for accepting or rejecting a hypothesis 


Ept w 
ae the value (of x?) is quite extreme” (7, p. 462). 
al applications of the x? test by Lewis and Franklin (9) are judged not 


ac 
(7 “Ptable Be aa 5 nats 
' P- 433) cause “they involved extremely small theoretical frequencies 


In th; 
test as paper we shall be concerned only with applications of the x? 
cerned he 2X2 contingency table. More specifically, we shall be con- 
appl; with what constitutes a small theoretical frequency in this 
p Cation. 


trolley where is no quarrel with the idea that a large number of well-con- 
Controle pen is more satisfying than a small number of well- 
trolleq © observations. However, if only a limited number of well-con- 
a lar, Observations can be made, this may be more satisfying than 
with He number of poorly-controlled observations. At the same time, 
ions Other conditions remaining constant, a small number of observa- 
Se will yield smaller theoretical frequencies than a large number of 
ati Tvations, Let us grant, then, that a large Visa good thing, if obser- 
he oe are well-controlled, and that we like to have it when possible. 
4 US, in turn, means that we like to avoid small theoretical frequencies. 


ere is no disagreement on this point. 
341 
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ion: How 

Disagreement does occur when we ask the pertinent ee 
large must a theoretical frequency be before it is considered nol al fre- 
Or, to turn the question around: How small may a teore 
quency be before it is considered not large? The problem of aden 1 (12 
defining smallness, in the case of the x? test, is, as Yule and Kenda 

, not a simple one. sa 
ding to Leie and Burke, “firmly recommen 
(7, p. 487), and Lewis and Burke are quite o low” 
in stating that in their opinion: “A value of 5 is believed to be i view: 
(7, p. 462). Yule and Kendall (12, p. 422) take a more nig ti (5, 
They regard 5 as a minimal value, but add that 10 is better. tegories 
tSis satisfactory if the number of cells or oe he 2x 
is equal to or greater than 5. But this is not the case with è better 
contingency table and, in this instance, Hoel suggests that it 1S 191). 
to have theoretical frequencies “somewhat greater than 5” (5, Pis of 5 
Fisher (3; p: 87, 97), on the other hand, seems content with the r other 

The position taken in this paper is that psychologists Ga they 
arily “misusing” the x? test whe uency 

y table when a theoretical cell fred 

is as low as 5, 


2. The exact Probability 


2 table 
can be obtai 


for any set of frequencies in a 2x Fisher 


ethods of calculation as given by ize, 28 
me time, it is important to emphas i of 
e x? test applied to the same data “can only “the 
: " (3, D 97), and that its usefulness lies in 

comparative simplicity of the calculations” (3, p. 100). he ex; 
The “approximate accuracy” of the x? test can be judged by thé" 
tent to which the Probability associated with the obtained value mgr 
ined by the direct method. ey ie 

ikely to be best when theoretical fre 


5 
Th i ted by Lew! 
and Burke (7, pp. 430-449). This for this are well sta ois 


k small as %’ 
Nor is the application of the x? te. ahaa frequencies Sos f x’. 
1 t A i e” o 
Consistently rejecting a null iy otha instance a “‘misus 
hen P is : actice [0 
lowed by Many research workers, ca ae a se ie researc? 
worker will not be led badly astray j = hes tobe 
table with theoretical frequencies istent 
a . en 
follows the P equal to or less th ine deat a 5 (1) if he consist 
which is acceptable); (2) if his attitude rit 4 thesis Í 
based upon the value of X? corrected for Sat _ the null nee calcu’ 
lates the exact Probabilities for those a uiti and (3) if he al 
obtained by the x? test is of borderling signine ere the probability 
In practice, as Fisher (3, P. 83) sta ance, 


P i tes with pC nse 
attitude, our interest is not Primarily in fhe ste usual common sé 


act value of P for a! 


d 


ar 
(or some other standa" 
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given hypothesis, but rather in whether or not the hypothesis is open 
to suspicion, 
in a Let us examine the two sets of data given by Lewis and Burke 

o ving a 2x2 table with small theoretical frequencies. Table 1, 
8iven below, is their Table XVI, and is based upon the data of Lewis 


TABLE 1 
C 
LASSIFICATION OF SUBJECTS WORKING UNDER DIFFERENT CONDITIONS ON THE 
Basis or THE Ratio (RI/RC) oF THE NUMBER OF INTERRUPTED TASKS 
RECALLED To THE NuMBER OF COMPLETED Tasks RECALLED* 


RI/RC Individual Cooperative Total 
Work Condition Work Condition 
Greater th 
ATO OL 2 18 
Less than 0.67 g ; 3 
Fale 12 14 26 


Ty: 
The fs his table corresponds to Table XVI in the Lewis and Burke article (7, p. 461). 
(9), ata presented are based upon experiments by Lewis (8) and Lewis and Franklin 


8 . . 
S ma Lewis and Franklin (9). With respect to this table, Lewis and 
rte state that “all four of the theoretical frequencies . . . are too 


sm 
all to warrant an application of the x? test” (7, p. 461). 
Ntroducing Yates’ correction for continuity in one of the standard 


Putational formulas for xê, we have 


n( ae — ad — zy 3 


a E a E a T AN 
= a 4 (e + Ab + dle + d) 


he cell frequencies and V 


2 


x 


wh 
r re the letters a, b, c, and d correspond to t 


“Pre ions. Calculating x? for the data 
of p schts the total number of observations, e A 


able 1, we obtain a value of 2.374. 
x Wi IF is distri viate z, we find from the table 
of thas ma s ia distributed as 8 norma A is .0618. The gortesponr ink 
Value of P for x2 will be (2) (.0618) =.1236.? What is the. ate divest 
accuracy” of this value in terms of the probability obtained by 
Methods? A 

Assuming the constancy of the margina 
calculating e also, the probability of any obser 
Siven by the product of the factorials of the fo 
vided by the product of the factorials of the gran 


E | The reason why we take 2P for the 
‘dwards (2) and Goulden (4)- 


l totals, as is assumed in 
ved set of frequencies is 
ur marginal totals, di- 
d total and the four 


probability associated with x? is discussed in 
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cell entries (3, pp. 100-102). In terms of a formula? 
(2 + b)!(a + b+ d) (c+ d)! ( 1 ) I 
G ( N! a!b!c!d! 


2 À ement ` 
The desired probability, however, involves not only the arrang 


x ements 
of frequencies as given in Table 1, but all other possible arrang 


ber. 
N ; babilitie 
(deviations) which are more extreme. Thus we need the pro 
for the following arrangements: 


6 12 5 13 4 
6 2 7 1 8 


itt the 
The probability desired will then be the sum of the probabilities for ue 
three arrangements, Direct calculation shows this to be come also 
which may be compared with the probability of 0.618 for x- pability 
have (2)(.0162) =.1224 with which we may compare the Pro ificance 
of .1236 for x?. Not only would no conclusions concerning ee the 
be changed, if x’ is calculated with the correction for continuity, rticu- 
“approximate accuracy” of the x? test seems quite good in this pa 
lar instance, 


i rke 
Table 2 reproduces Kuenne’s (6) data as given by Lewis and Bu 
in thei 


. the 
r Table XVII and for which they are also concerned about 


TABLE 2 


osE 
JECTS IN Two AGE Groups on THE Basis or TH 


SHowING TRANSPOSITION AND NON-TRANSPOSITION* 


Age Groups Transposition 


Non-Transposition Total 
3-4 years 3 15 18 
5-6 years 20 6 26 
Total 23 21 44 


* This table corr 


esponds to Table XV. 
The data are based 


A 2): 
II in the Lewis and Burke article (7, p- 46 
upon an experiment 


by Kuenne (6). 
application of the f 
formula [1] we fin 1585, and 7 Fro 

, X to be equal to 3.627. 
the table of the normal curve, in the m h ibed, we 
find that the value of P corresponding wt previously descr 
have (2) (.0001433) = 0002866. D 
scribed earlier, shows that the cor 


X test becau 
d x? to be 13 
irect 


2 A table of the logarithms of factorials such a: 
or the Mathematical Tables from Hand 


Ha 0) 
S may be fı i ta tables (1! 
book of C ound in Pearson’s ta 
necessary calculations. 


i: e 
hemistry and Physics (13) facilitates Ù 
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are eva. 
se et eee of x? or by the direct method. As to the “ap- 
crepancy eee of the x? test, it may be observed that the dis- 
1s 0000896. n the two values of P for x? and for the direct method 
Af i 
MaN ee examples taken from Goulden (4) and Yates (11) 
even when a of “approximate accuracy” which x? may give, 
Lese examples a frequencies are smaller than the value of 5. In 
iven by the so ne probability obtained by the direct method has been 
een corrected pae from which the data are taken. x? has in all cases 
or x and as o or continuity. For simplicity, the value of P is given 
Correspondin — by the direct method. The value P for x? and the 
© reported g “a ue for the direct method may be obtained by doubling 
values. Examples 1, 2, and 3 are real in that they are based 


Pon act 
ae data, and Example 4 is simply an exercise taken from 


g 


iple 1—Hellman's data cited by Yates (11). 
Normal Teeth Malocclusion Total 


Breas; 

-fed 

Botte ft 4 16 20 
Total 1 21 22 

X>1.068:; 5 37 42 


Di Pat 
‘tect method: oes 


Exa 
mple 2—Grant's data cited by Goulden (4). 
Group Blood Blood Group Total 
0 Not 0 


Pong 
be lac Indians 18 11 29 
Totaj °” Indians 13 1 14 
XS1.75; 31 12 43 


jiri P=.0401 
ect method: P=.0349 


fera eple 3—Mainland’s data on the position of polar bodies in the ova of the 
Cited by Goulden (4). 
10, Similar Different Total 
Ka é ; A 
To than 10u apart 1 6 7 
Kel 93 6 7 13 
Dirge: P=.0268 


ect method: P=.025 


Example 4—Exercise given in Goulden (4). 
Ani Recovered Died T a 
t ° 
ie inoculated 7 3 10 
Ta otal nut inoculated a a X 
foo p=.0465 


Direct method: P=.0456 
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ical 
gs ar theoretica, 
As will be apparent, each of the examples cited involves 


frequencies of less 
of the x? test seems 
all 2x2 tables with 
P’s, when tested by 
tained by the direct method. 

4. It is to be em 
of 5 as a minimal t 


1. Cramér, H, Mathem 
Statistics, Princeton: 
Univ. Press, 1946, 

2. EDWARDS, A, L. E 


A : ve sh 
enever the theoretical frequency is under ads case ! 
roughly about twice as much labor as woul 


í uracy 
than 5, yet the degree of ce ecg sae that 
satisfactory. We should not expect, oi will yie 
theoretical frequencies as small as u "hoseob 
means of the x? test, which are as close 


tet 

S, is of borderline significance, then calm tha 

t method. If theoretical frequencies 0 o incom 

; the desired probability may be found, not to 
veniently, by the direct method. 
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FURTHE 
R DISCUSSION OF THE USE AND MISUSE OF 
THE CHI-SQUARE TEST 


DON LEWIS 
C. J. BURKE 
Slate University of Iowa as Indiana University 
; The arti 
1m one ae rm (5), Pastore (4), and Edwards (2) objectin 
a the peli her to our paper on chi-square (3), indicate either 
ess clear than w ra not carefully studied or that our exposition was 
Points in Sie tae ad supposed. Since Peters and Pastore raise several 
à Considerable a we are forced to conclude that the fault was ours to 
“tempted, extent. A clarification of the points in question will be 
e shou 
T have 1a perhaps say, parenthetically, that we are confident we 
ich would ba en a clear, concise paper in mathematical language 
ot Petre od little or no room for disagreement between 
a Becaüse i dwards, on the one hand, and ourselves, on the 
: Ong psycholog: paper was aimed at the average user of statistics 
or of rocce a s, we rejected a mathematical type of exposition in 
a Priseq ta eee largely by example. We are disappointed but not 
Places, ver that our treatment has been found obscure in a 


Sur 


REPLY TO PETERS 


Cou 
T= no good reason for basing our 
Proofs ar credit is due Pearson for originating the chi-square test. 
tic e adequate for establishing the general validity of the sta- 
owever, advancements have been made in the mathematical 
hematicians have been 
Such recent treatises 


(1) provide a more 


Met 
ods : 
able ¿+ > 2Pplied to statistical problems; mat! 


o im 
BS Cramé Prove a pon many: of the early proofs. 
Complete “te Mathematical Methods of Statistics 
ackground for the x? distribution function and for the tests 


SSOgj 

at . a 

ated with it, and they serve as a suitable point of departure for 
ment, we intend no disparage- 


iscussi i 
ssion of x?. In making this state 1 
the four or five most eminent 


Men 
tof 
statisti ee He falls easily among ; 
ians. It is a commonplace in science that later investigators, 
reat innovator, 


en 

aa e of lesser ability, using the insights of ag 
"iid improve upon his work. ; 

. © specific points made by Peters will be discussed in the order in 


Whi 
ch he presents them. 
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wencits. 
1. That we claim chi-square applies fundamentally only to fregi ; 
An examination of our e 


in footnote 8, 
thing. Our equation 


to 


this 
anyone who can provide a foolp 


kind. 


— F) 10) 
ay (F. — Fy) [ 


: ications 
y applied only to raw frequency data. Appli holo- 


Over arson as wel 

by Peters in his third fo e, Seles 
he same in both, 
that the fre, 


. Je 
associated with every possib 
hat the sum of the theoret! It 

the observed frequencies. 


1 The formula carries this number in the original paper. 
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Pete ži 
(6, Table XXXV) by he and Van Voorhis erred in one of their examples 
an alternative way patel his formula[vi] instead of [v]. This is simply 
Paper (3, pp 437 2s w ording one of our objections. We show in our 
to using one ae hg that using his formula [v] is exactly equivalent 
occurrence after rs a [10] and taking account of frequencies of non- 
ave been equated F ee of the observed and theoretical frequencies 
cism but ligiei-eh i i What Peters does, in effect, is to accept our criti- 

pteesiniaint at it be stated in another way. 

Voorhis made j ains that the application of chi-square which he and Van 
eral nationality. relation to numbers of naturalized citizens among sev- 
is application groups is a correct one. Since a careful examination of 
quencies (of o is instructive, we give in Table I, Part A, observed fre- 
rom Peters BE a and non-occurrence of naturalization) adapted 
are the eas Van Voorhis’ Table XXXVI. In Part B of the table 
on the eon etical frequencies as calculated by Peters and Van Voorhis 
fo the Pro mption of homogeneity of nationality groups with respect 
Portion naturalized. Note that the marginal totals in the two 


TABLE I 


Onse 
ERVED AND THEORETICAL FREQUENCIES FROM TABLE XXXVI IN 
PETERS AND VAN Vooruls (6, p. 414) 


A. OBSERVED FREQUENCIES 


Number Nat p Italians Russians Polish Others Totals 
Emainge, “alized 161 82 20 32 295 
Totals 205 34 32 22 293 
366 116 a2 54 588 

B. THEORETICAL FREQUENCIES 

Numdoy N, Italians Russians Polish Others Totals 
Remainge, “7 ateed 183 58 26 28 295 
Totals 183 58 - 26 26 293 
366 116 52 54 588 

Par ¿ 
en by Cramér provides 


tso 

tnimpea tS table are identical. The theorem giv 
and Sime, lable proof that the quantity obtained by using formula [10] 
Matin Ming over all eight categories will have a distribution approxi- 
homos the x? distribution with 3 df provided that the hypothesis of 
Valugecneity is true. In this example, as can be readily verified, the 
Used z X? based on the eight categories is 29.72. Peters and Van Voorhis 

Ormula [10] also, but excluded the “remainder” categories and 


inh: In this particular case, DY. using [v] Peters obtains a correct value of 12, as he reports 
an 1S second fhôtriote E "332). Using equation [10], we obtained the correct value of 12 
80 stated in our pes Footnote (3, P- 435). This agreement is not a coincidence. 
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summed over only the top four categories, to obtain a ae woul 
Since their computations included only half of the ex than we 
obtain for any similar sample a value considerably es ikeje: 
would obtain, regardless of the truth or falsity of the npon approx 
value computed from all eight categories is known to a ig true. It 

tribution with 3 df, when the hypothesis © have the 
’8, of course, that the quantity they computed cann all. 
distribution they a em. means of the 
Thus, there is no logic for interpreting their statistic by 


. ie 
sa in this pa 
x’ distribution with 3 df. The fact that the decision reached i 
ticular case would 


pletely beside the point. 


ê 
: sami 
‘ ” “eps ” ever exist over the sa” 
uccess” and “failure” ever ex 


wit 
haga is really 4 
rence between the applications is re 


ith 2 
n : od wit 
hat often arises because the term is use £ 


aa 3 à F ests. 7 
i €anings in connection with chi-square rer 
have in mind the well-known distinction between the Ber 


treme, DU 
nd linked probabilities). A somewhat ext lustr 


of the coins have heads on bo 
If we toss the 20 


: eiti 
coins together we will observe 
of x? computed with fi 


Jue 


x —0.0 2 


jo 
3 On the same grounds, we reaffirm our statement that Grane aad Nori erred 
omitting frequencies of non-occurrence, 
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with a 
Selden x distribution, the hypothesis that the coins are unbiased 
a probabilit be ene since, with 5 df, a x? value larger than 1.0 has 
coins Sre aed occurrence of over 0.95. And yet, we know that the 
adding. mneh emphasis should not be placed on the incorrectness of 
üch ee in a situation of this kind. The results would not be 
treated « er if the hundred turns (20 coins each tossed 5 times) weré 
theoretical fone The use of formula [10] with the pooled results, the 
the fol] al frequencies now being 50, would yield a quantity having 
x~0 a g exact distribution: 
P—126/512 0.04 0.16 0.36 0.64 1.0 
210/512 120/512 45/512 10/512 1/512 


Again 

rejecta hypothesis that the coins are unbiased would never be 
Probabilin wee the use of the x? distribution because, with 1 df, the 
0.3, ity of obtaining a value of x? larger than 1.0 by chance is over 


I 
to Sa ee make a meaningful study of the coins, we would be obliged 
Ing peter could) some event which had a uniform and not a vary- 
SPecified t uty of occurrence. With a population of coins of the three 
Selectin ypes, we might test the hypothesis that the probability of 
this, yy 8 a coin at random, tossing it, and observing a head is 3. To do 

Bine al need to select different coins for each repetition of the 
. We "nt (a procedure which apparently surprises Pastore). 
tion op WOuld not object quite so strongly to the dice-throwing illustra- 
n Proce and Van Voorhis if there were not a simple modification 

cient ure which eliminates the difficulty. If each die were tossed a 
Of y2 Lo number of times to permit the computation of separate values 
3 then present the “behavior” of the separate dice and the x? values 
c erence summed over the set of dice, the deviations due to individual 
ing ef es would appear. In this design, there could be no compensat- 
ects from one die to another. The same general procedure could 


be 
Use, ele h 3 
for generalizing to a larger collection of coins. 
ur coin example is too bizarre to 


Wer 


be ¢ ce objection may be raised that o r 
oth side seriously. (Who ever heard of a coin with heads or tails on 
Erence es?) Our answer is that, in any situation where individual dif- 
alth S in the underlying probabilities exist, the same effect is present 


n inet usually not so conspicuously. We are inclined to believe that 
to th ual differences among coins and dice may actually contribute 
eir ways of turning. We insist that with subjects in psychological 


e 4 
XPeriments, individual differences cannot be ignored. 

eters finds us picayune in our discussion of one of his examples, 
is attitude is not entirely unwarranted. However, for better or 
a Orse, we are forced to judge his book partly by the uses our students 
— Colleagues make of it. Some psychologists are prone to take any 
*ample in an authoritative text as a model of experimental design and 
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oorhis 
to copy it in their own work. The text by Peters and Natt in its 
widely used, and justifiably so; in many Tespects, nie bon This 
exposition of mathematical backgrounds, it is an admirable ect that 
i i igations on the authors. We susp 


books, but in the field of statis 
of the unexpected uses to whic 


ae 
+ + terprel 
too firmly worded and admit that his ge 
may be the correct one. However, ther 2 


tor phrases the hypothesis under test. me 

6. That the X test o linearity of regression is adequate in SO ely th 
cumstances, but can be replaced by a better test. This is pren t 
view taken in our paper. We might have attributed the x? linearity 0 
i Says we should have done, but it was not our r out 
designate the origi hnique we mentioned. For © 


cir 


We share man 
graphs but are les 


: : ing pase | 
y of the views expressed by Peters in his closing P 
suitable replac 


z ding 
S Sanguine than he concerning the likelihood of fin 
ements for x2, 


F octl). 
€ been answered either a e 
Those which remain will no 
he same as his. 


and Van Voorhis. We aca 
“? PP. 446-447) indiens hat sep 
values of x? should be obtained for the denice tlar e thes? 
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values co 
method ‘athe ja summed. This procedure is without flaws. The 
difficulties posed b yi astore is also a correct one and would avoid the 
number of ‘incon the possibility of individual differences, but a large 
ecause there are Le larger than 14) would be required. Also, 
Stated by Pasto categories, there would be 12 df instead of 11, as 
to yield eo WE provided, of course, that enough throws were made 
Vith the dens ical frequencies of acceptable size in all categories.‘ 
biased could b que we suggest, the particular dice (if any) which were 
Possible, e spotted; with Pastore’s technique, this would not be 

LIP "OPN 
they Bee maintains that values of x? can be combined even when 
ence in the a to be interdependent, provided that there is independ- 
see erlying model. It is made quite clear in our paper (3, 
Buesses on s at we are discussing a case in which linkages between 
We are ah trials are empirically known to be present. Frankly, 
should not be surprised at being asked to defend the thesis that a test 
Why anyon, based on a demonstrably false assumption, and wonder 
inappropri e would wish to use a model which is already known to be 
rather poe However, we shall present an artificial example of a 
Uppose th type to clarify the major issue. _ 

Sctibeq 4 that we run a coin-guessing experiment of the kind de- 
Men original paper, but someone instructs the subjects to 
eir guesses throughout the experiment. We happen to select 


AARTO 

u j i 
heads a 100 subjects such that, on the first guess, 55 responses are 
Sues, 45 are tails. The resulting value of x? is 1. On the second 


S, t 
in’ the responses are 45 heads and 55 tails, and the value of x? is 
e would have a composite x? value of 20, 


eater th han this would have a probability 
that re an 0.4 of occurring by chance, we would retain the hypothesis 
Situatio guess was mediated entirely by chance factors. But in this 
tore Son the only random event is the first guess. We wonder if Pas- 
thro z o is to consider this set of guesses as a purely chance affair 
the experiment were repeated under the same conditions, 43 


S of heads and 57 guesses of tails might be obtained on the first 
ave a e resulting value of x? would be 1.89. Larger values than this 
differe Probability roughly equal to 0.15 associated with them. The 
be att nce between 1.89 and 1.00 is not large and little importance would 
Value ached to it. After 20 guesses, however, we would have a composite 
of 37.8, significant at the 1% level. Thus, under these conditions, 


With 99 After 20 guesses, w 
gre, if. Since a value larger t 


g Uesg; e 
trial, 


aces on a. single throw would be about 000000000459, so it 


wit 
Wourg $ Probability of 12 0 
Bory, take around 20 billion throws to give a theoretical frequency of 10 in that cate- 
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ion, 
first-trial differences which are unimportant can lead, after summati 
to rather extreme differences in interpretation. + ust illustrated 
Whenever interdependencies exist, effects of the type ae first guess 
will be present. Pastore’s extension of our argument to the n the the 
is clearly illegitimate. Any deviation of the frequencies mom and no 
oretical values to be tested can be unambiguously eng a on each 
difficulties arise. Also, if a different sample of subjects 18 ra andende 
guess in obtaining a composite value of x?, there are no interdep 
to complicate the result. ‘o indeterm 
5. It is asserted that, in one of our examples illustrating noth one: 
nate theoretical frequencies, the test which we reject is a Co encies ° 
Since a detailed discussion of this point turns upon interdepen tition 0 
the kind already treated in detail and would merely be a oe genera 
an argument previously given, we shall confine ourselves to a ar subject 
remarks. (If one considers what would happen with a group 0 


me 
; S k - ries beco 
who were systematically alternating their guesses, the difficultie 

quite clear.) 


. e of 
Pastore may be justified in saying that the obtained. yaly he 
x°(=43.351, wi is large enough to warrant a rejection iling 
i estion. But here again, he shows @ can be 
<nown to be inapplicable. gat 
? If the hypothesis is rejected, no 


jec ‘ected 
s already known to be false. If it is not reJ 


hypothesis without further qu 


A evel 

if a statistic can be correct for an experimen? p 
of the experiment is faulty. As far as we & titut? 
ntal design and the statistical treatment ae leat! 

reated as such, Incidentally, we should like ie A 
Pastore’s technique for testing the hypothesis that a probabit! 
greater than 4, 
6. Pastore objects bec 
probabilities which sum to more th 
setting, they are obvi i 


: $ rs 
ea at we will guess right. ne F. t 
A ec to try again. s and 8, 
remain as they were, _ The Probability of co naw 4 
Following our second incorrect guess, a third one is nt Py our 
memory is sufficiently good—under ordinary P Tee S A mak? 
the third probability 1.0. The sum 9 a 


Ë this set of Probabilities is 1-87 
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REPLY TO EDWARDS 


Edy , 
advance hazel on (2) seems less a criticism of ours than an attempted 
attany seios ee new collection of evidence; and we doubt that there 
strongly recomm seca Sadie him and us. Our paper, although 
allows for sn ‘tee, Ing a minimal value of 10 for theoretical frequencies, 
Fisher’, naller values in the 2X2 table and proposes the use of 
frequencies nc | treatment whenever they occur. Edwards argues for 
and the use of T as five and for the use of x? as a sort of screening device 
Point is not e exact treatment as a check. The difference in view- 

Ne m very great. 
Quite siewi overstated our case. At least Edwards’ examples 
Feasonable.s ‘amet: as far as they go, and his recommendations seem 
and-see,” fi evertheless, we are inclined to take a position of ‘‘wait- 
tests based n many cases, as shown by Edwards’ examples, chi-square 
po Pears to be sing theoretical frequencies are not far off, and there 

of. Until hear possibility of proving that such tests will never be 

accepted th pi proof is forthcoming, however, the possibility must 
Or which Pi at combinations of numbers in fourfold tables may exist 
We wil] n e divergences could not be neglected. In this connection, 
Ava rs happy to see final proof that we are wrong. 
We sire ps we wish to express the sincere hope that everything 

€ read ie chi-square will (to borrow a phrase from Peters) 

critical alertness, not taken offhand as gospel.” 


are 
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Wi n 
ith reference to his reworking of the frequency da 
criticism of the experimental 


nd 
"i ranklin, and Kuenne, We disavow in our paper any 
Usions reached by these investigators. 
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Boston: 
DasHIELL, J. F. Fundamentals of general psychology. (3rd Ed.) 
Houghton Mifflin, 1949, Pp. x+690. $4.00. 


«tye well 
It is gratifying to have a new edition of Professor Dashi in @ 
known and respected text, Fundamentals of General Psychol ie 
new format and written in a style which should hold a the boo 
without loss of scientific soundness. The general outlook a; towar 
has changed little and remains essentially eclectic with a learg edition 
the language of stimulus-response psychology. However, pa evide! 
reflects the increased interest in dynamic problems which eat i 
among academic psychologists. A few examples will illus 


5 i ssec © 
fense mechanisms were discus 


techniques of Psycholo 
to develop critical skills in these areas if 
half-truth. Dashi arious kj 


ment in almost every chapter, How. 


ee! 
8y, for the intelligent layman E ins! 
he is to be protected aeria 
nds of observation and mea 


: ides 
ever, despite the fact that consi h 
ompli 
hological t pac 
psychologica measurements mean į eal’ ‘a, fie exe 
ple, no reference to the limitations of relative m peas absent? 
of absolute zero or of equal units. Iti SS; 


i !S the reviewer’ erience t 
these concepts are more easily unders ewer’s exp 


u 
icated statistical concepts, SY“, 


misses the explanation of WP? 


i k racy 
y 1n general one cannot quarrel with the accure™", y 
the reporting. It is cl 
n logi 


| 
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Missing is or 
lactis fo iiion of the problem of the inferred variable. Dashiell 
which the nies z and sets and motives and other concepts of this sort 
to the student h Ogist must use in his science. He does not make clear 
rom the more Pa such notions are different in a very important way 
regarded as fund ect observations of stimulus and response, which are 
Science should b amental. The student of general psychology or of any 
are among the ecome familiar with the fact that inferences of this kind 
a physicist most important activities of the scientist, whether he be 
Textbooks a psychologist. 5 

Principles tie in their degree of organization around systematic 
Salads he Dashiell text takes a middle course in this respect. 


1e Princip] 
for ex ples used are eclectic and not always definite. This is true, 


adjus 
that 


S 
Seces fully 


Stem of 

; lea ane 

Is Posters ic Gee principles.” He does not attempt to indicate what 
quest s likely to be, but it must be admitted that there is a real 


this į 
Spirit 'ustrates better than most topics 
1S gene, a stimulus-response approach i 
Hons, “Ref called dynamic material. 
Wha > attention, and perceiving are wi 
y Senin se the reviewer to be a lack of integration of 
h ity, judgment, perception and motivation. But for any author 


ew 
Ords . Š . 
of his sentences must proceed serially and he cannot discuss 


ever 
a Yth A 
tion p 228 simultaneously. This inevitably makes difficult the descrip- 


rarely ne and shifting and interrelated psychological processes which 
e limitations of sentence structure. 
Cı 5 HELEN PEAK. 
Onnecticut College. 


Okr 
rog LAWRENCE I. Introduction to psychopathology. 
OK e-Hall, 1949. Pp. xxi+736. $4.50. 
Staten elly’s justification for the above title can be gleaned from his 
gy? aca that “An examination of current texts in ‘abnormal psychol- 
diy Ows that the selection of subject matter has changed over the 
time | and that such texts are, in fact, psychopathologies at the present 
abno and are not the collection of curiosities that include such ‘normal’ 
is as rmalities as sleep and hypnosis. The phrase ‘abnormal psychology 
awkward and inappropriate to our modern knowledge of maladap- 


New York: 
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i 
tation as the phrase ‘abnormal anatomy’ or ‘abnormal physio 
would be as a title for texts in tissue pathology.” In this ting the 
author has made an able and comprehensive start in demonstra oe 
fruitfulness of viewing pathological i - ig not likely 
psychobiological Principles. The student reading this book is toer 
to come away with the idea that different principles are necessary 
plain different pathological conditions. duction) 
This text is divided into three parts. In the first part Ge reader 
the major emp but rather 
is not plunged into a discussion of pathological phenomena standing 
is given some broad principles w T 
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. ar! 

ill be found in most other texts. Tanroad 
rage of the psychoses and psychon discus 
es of Disordered Behavior) easier a 
deficiency, organic factors, soria ok the 
, and treatment. Throughout et voted in 
author’s training and work in comparative psychology are rete 


$ of the 
l handling of the physiological aspects 
subject matter. 


ours 


sch 
whi 
he 


+) trea 

eories of Psychopathology is meagre; problems 1n dat 

ment and prop i ait 
continue to be ull 


No psychologically informed but eith” 
eat es Perso: i A utn 
will he be able to dismiss it lightj, °° Will accept this book, 
Here are some of i 


oO 
O 
fo} 
E 
z 
n 
© 
n 
= 
> y 
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Be katie how long to make a chapter and how to organize a book so as to 
2 if ene and be pedagogically effective. ; a" 
the loki: author is well read. Each chapter has a technical bibliography, and 
3 Whe Seasoned with apposite literary allusions. “i 
the auth atever criticisms are leveled against the book, no one can fairly accuse 
i or of being clinically naive. He is manifestly experienced, hard-bitten. 
to which, condenses into one or two sentences clinical inductions and insights 
More prolix writers would devote a paragraph or a page. 
learnin e author is right in maintaining that psychotherapy is a atter of 
thera; & He is undaunted by medical pretensions, and unblushingly makes 
Py a Psychological enterprise. 


S ; 
Ome of the patent weaknesses of the book are: 


soithe title— Conditioned Reflex Therapy—suggests, the paket Oe 
Person w] is Principal authority. For him (the author), a neurotic is sipiy a 
reflexes 10 in childhood has acquired the wrong (inhibitory ) condi oneg 
sic nesg {n therapy (by Salter) he acquires the right ( excitatory”’) ones. it 
Wh 's always inhibition, and the medicine is always excitation (p. 3 ). 
tinction (as propriate “conditioned reflexes” do not undergo ppontencous ees 
Oes as Pavlovian theory would suggest) is a question which the autho 
ot consider, 
Peate Xplicitly, “learning” is equated to “conditioning.” Yet the author r 
Which į acknowledges a form of learning (trial-and-error, problem so ying 
Must S determined by motivation and reward. As an avowed reflexologist, he 
Such eny the significance of drives, but he is not able consistently to maintain 
Position, ; , 
Maki, g though severely critical of Freudian SS fie BUTOR T 
freuds Fron ulse-inhibition and moral over-restraint the cause } 
thera Although it is not entirely fair to characterize egg one Rass 
as symptom-treatment, there is much to justify such a characteriz 


tion i 
Velop Ymptoms are not seen as solutions (habits) which the coca > > 
Teflexec S means of dealing with anxiety, but as “inhibitory con po 
(unre a y means of “auto-hypnosis” (shades of Coué) which is base o! 
he ii Huggins, the patient 1s 


Biven «oducible) experimental findings reported by Hugs ] 
citato exercises” which are supposed to replace the inhibitory 


Ones, , 
x. 9% . 
"elu Sunder but less stressed parts of Mr. Salter's Honhoxtp perai 
Temi <: (a) encouraging the patient to engage in “feeling-tall i R: cg 
Upon poent of James’ admonition never to have an emotion wit r a me 
With ai (b) emphasis upon changing aA ey kalerna Ses oe 
i igni i j; c) advic : 
~ ide ay ET a implications of his own ar- 


es”. i 
Bumen vt the author here fails to face some 0 


reflexes by ex- 


i ho 
Conditi is a defiant, impudent book! But wh 
ition nerapy is a defiant, 
tare aa Refer nr in respect either to theory or eae a 
the field of to Paes rapy today? The author's approach is ae ti 
a degre aL aay startle analysts only a little less than it v 
ee whic. 
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ity. 

client-centered therapists: “I then becomestern. . . . I am the aithi 
I will decide” (p. 69). “You'll do just as I say. Do you und 
(p. 169). “I’m running the show” (p. 181). But unless one scores 
as fraudulent the case histories and the changes in eer Salter 
which the author reports, one must draw the inference that z worse 
is achieving results which are neither much better nor muc 
than those of more conventional therapists. js psycho 

Here, again, we face that pertinacious question: What ticity com- 
therapy—its processes and principles? By the art of simplic e whic 
bined with bristling self-assuredness, the author makes out a cas 
the unwary will mistake for an answer. 
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O. H. MOWRER: 
University of Illinois. 


DERI, Susan K. Th 
$5.00. 


1949: 
e Szondi Test. New York: Grune & Stratton, 


Si a ae val! 
many clinicians suggests that clinically V® 


al 
3 Profiles can be derived even without fully 
ceptable explanation of th, 


Z, she sets his theory aside fro 
rationale of interpretation: | ey 
cticing analyst, and her t in? 

Oice are discussed not in t@ | 
of pictured Pati i 


sent to subjects who select 
Choice, according to Deri, is the result of 
need-tension systems, grouped into fo 
tagonal gauge for the understandi 


n terms of their own ne? pt 
tension or satiation in €! oč 
ur vectors, which provide “an ph 
ng of Personality dynamics.” 
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though th a 
and with p systems are reconciled both with Freudian constructs 
vectorial A ee apr conceptualization of personality structure, the 
ceive the dynami offers a new set of dimensions within which to con- 
trol and dischar ic processes of sexuality and aggression, cycles of con- 
o the ah. structure and function, and object relationship. 
the Szondi test hat the clinical validity of the test proves verifiable, 
tions. Throy “4 as Deri describes it, promises several unique contribu- 
change, flees serial administration, it is possible to study test-retest 
cumbersome Rt ang on a form of unreliability which in more 
loaded” anq methods is an obstacle. Second, the interpretation of 
, allows Hane ’ factors, in terms of discharge and discharge readi- 
relation to stab prediction of symptoms and overt behavior patterns in 
inner spri able, “root” factors in which may be sought the deeper 
sie: h of action. ó pei 

ug ae 

a Pai s book does not in itself clear the mystery of why the 
hich should | work,” it offers a clear formulation of assumptions 
'nicians will end themselves to experiment. Itis to be hoped that 
bok entificatic: na the book as a manual of signs for the deceptively 
of hypot n of syndromes and traits, but will utilize it as a source 
heses for systematic exploration. 
HELEN D. SARGENT. 


Topeka, Kansas. 


Ko 
RNER 
dren, ANNELIESE Frrensam. Some aspects of hostility in young chil- 
w York: Grune & Stratton, 1949. Pp. ix+194. $3.50. 
havior in 20 nursery school 


children Is a report of a study of hostile bel 
ages of 4 and 6 years. Its 


11 boys and 9 girls) between the 


Main 

tajn; Value lies j : 

havin -iis in the author’s use of several different methods of ob- 

avi ata, and her careful comparison and evaluation of be- 
der different conditions 


Ors a ; 
and h a ratings of behaviors obtained un 
iv ai erent methods. 
ey: at we 4 to 6 year old children 
ie iene with both parents were used in the study. They were 
Us, ntly Roman Catholic, of below average socio-economic sta- 


nt 4 5 : s 
and q he first experimental situation each child was shown furniture 
onstellation. This ma- 


famili : : $ 

Was amilies representing his own family c 
i used in telling a series of ten stories. The stories represented 
are prevalent in families 


Ituation. ; 

vi te Involving conflicts of the type which 

chi all children. Each story conflict was left unresolved, with the 
ctions with the toys. 
as well as clay and 


Tequested to complete it, both in words and a 
se and additional toys, 

y with as he chose. 

dren’s actual 


A ble for the child to pla 

be we with parents included questions about the chil a 

Wer, Vior in situations ike those described in the stories. The children 
Te also rated by their nursery school teachers on their hostile be- 


in one nursery school who were 
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havior in school, and by the experimenter from her observations during 
the experimental play eriods, ili 
N a foum between the children’s displays of we 
observed or rated in the different situations. The children * hostile 
classed, roughly, into four groups: those who were consistently tile in 
those who consistently showed little hostility, those who were E P 
real life but mild in the play situations, and those who cae or 
hostile play behavior but were mild in real life situations. Be the 
within these groups there was no clear tendency for differeneen A 
adequacy of their emotional adjustment, for acceptance or rejec 
their parents, or the parents’ method or severity of punishment. roved 
owever, analysis of all the case material on a given child p 


3 > dent! 
revealing of the dynamics of that child’s behavior. There was evi 


A red, 2 
that those children who were rejected were profoundly affected, 


though their reactions varied. e in 


Í ata 
r assumption. She cites no compar ative d Í 
ildren, other ages, or children of diferen one 
ounds. This particular point is a mino racti 
ct the main conclusion of her study. A > pa 
i nclusion is a warning to clinicians that 4 Fi 
ticular kind of behavior, such as hostility, should be interprete 
caution, and only in the light of other relevant information. 


> Nancy BAYLEY: 
University of California, Berkeley. 


d jot 

Ge EAU J - Student personnel services in general me . 

ashington, D. C.: meri m i 1949. 
xix+317. $3.50. tican Council on Education, 


a 


Nt of view is stated on the Pi 
dents are personnel workers.” Oat OE aational opo ider K 
fying statement is the following: “analyzin E preface, úi E and satis y 
the needs of students through the coordinag, Ni to identi on devie i 
of personnel services.” A good deal of pe use of fact-finding 5 
between two types of counseling: Den S id ntifie 
with intellectual understanding by on tive emphases, 1¢ an 0 
the client; and (2) permissive emphases eae ee ectiv? 
point of view and in which the atmospher, "Cd from the non-direct 


BOOK REVIEWS 363 


facilitates tov ron 
peti opted once he moval client. The latter point of view has 
cluded i í 

counseling es volume are chapters on the counseling process, the 
Post-college aE m, extracurricular life, living arrangements, pre- and 
Services in the cla nnel services, specialized personnel services, personnel 
Personnel or aon ssroom, and administration of personnel services. Two 
Personal-social pep instruments are described, a self inventory of 
hapter 14 cont elations and an inventory of counseling relations. 
which, to this + ans an outline of a personnel philosophy of education 
Movement in “ere is largely the expression of an individualization 
chides Menal tects though, to be sure, this present statement in- 
tions, Part III ygiene and other emotional growth aspects of instruc- 
includes a nun bs entitled, “The Principles of Personnel Services” and 
Principles, Pam er of sections. Sister Annette writes on psychological 
a on Philosophical Mahoney discusses physiological principles; a chap: 
per apter on Tig Principles is contributed by Professor Cannom; and 
m pared by the a principles of personnel work presumably 
ine © more epici nor, Mr. Brouwer. These four interesting chapters 
in is Pertinent t some assumptions regarding the nature of human 
in is volume: t co) personnel work. These assumptions are identified 
pla dual a he unity of the individual; individual differences; and 
vice Deia a te as goals. In the chapter on sociological princi- 
ment ree ahh described in terms of interiorizing the social en- 
AR childhood to adulthood. The campus is spoken of in 
B ee Sister Annette defines adaptive counsel- 
Yanai aims to help the student to help himself. It is charac- 
titat so pane of procedures to meet the particular needs of 
z ey are revealed in the counseling interview.” This is 

s a formulation mediating between a prescriptive and per- 


ce sige 
A his eee in counseling theory. i 
deolicit eee is an interesting contribution to the meager literature of 
Evelop phases, points of view, and consequent experiences in the 


me . $ 5 x 
€nt of institutional programs of personnel services to students. 
E. G. WILLIAMSON. 
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En PLE & Parry, J. B. Pers 
On: Univ. of London Press, 


T 
Select® authors have linked up the develop 
ation and guidance in the British Forces with the broader aspects of 
Neer, al and educational psychology. Some 80 pages (Part I) are 
Ar ned with the organization of selection procedures of the Navy, 
Of thie omen’s Corps and Air Force. Then the scientific contributions 
Sonn, S work are included in general discussion of familiar topics of per- 
el psychology. This forms the major portion of the book (Part I1). 


onnel selection in the British Forces. 
1949. Pp. 324. 20 Shillings net. 


ments of the last war in 
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The book is written primarily for the Britisher, to show the ine 
alist and educationalist the usefulness achieved by psychology a 
the war years. It is limited in Scope pretty much to British source i 
it was not intended by the authors to survey American war-time P 
chological work. J 
The reader of this book will secure a general picture of work : 
plished in personnel selection in the various British Forces. He W 


tional psychology. The main RAF findings on selection are summary 
in Ch. XVI. A useful reference will be found in Appendix in t 
lists by title and author, “The Main Psychological Tests Use d reli 

orces,” giving the number of items, time of administration an 
ability of tests. 


Enar 
The authors maintain the point of view that the “clinical” a 
trasted with the “Ds 


7 fi 3 vocational classification” (p- a sy™ 
Various “problems” indicated in the text will strike a chor¢ i 


ee i i 

itted that the organization d ra’ 
le frus z 

5 a oca 
monly of lower rank. . . . Policies they a evistl 
P nic? 

and misinterpreted . . . ” (p. 42); or in jai, 
courses were largely inappropriate; value! 
ere employed without proof of ther “pat 
methods were used which not only pr 


c 3 y 
failed the wrong men, but al i tisfactod 
a } Paria? So Provided thoroughly unsa 5 
ay against which to gauge the validity of ee proce! ag 
p. k 
it 


= it aila! 
general source for this material. Ge, Probably be the only ct i 
for reference work. By intent, the Bea. goe index has oe pt o! 
psychologists on problems of training, the x not deal with the f equi” 
ment and the study of morale. esign and layout o 


z P ) aR 
New Vork University. Doucras H. FRYER , 
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Mursext, James L. Psychological testing. (2nd Ed.) New York: 
Longmans, Green, 1949. Pp. xvi+488. $4.00. 


iin iat8e Part of this book (198 pages) is devoted to descriptions and 
critical comments on some 100 well-known tests of intelligence, aptitude, 
personality, interest, attitude, and character. This central core of the 
a Preceded by discussions of the general characteristics of mental 
tests and certain basic considerations affecting their use, such as validity 
and reliability, as well as by a chapter on the concept of general intelli- 
sipa Ei followed by a treatment of mental growth and its r 
ae Me heredity and environment, socio-economic factors, family re F 
tionships, schooling, and race. Constancy of the IQ, the distribution $ 
Mental traits, and the psychological significance of test scores are a so 
eed, The book ends with a chapter on the evolution and improve- 
nt of mental testing. f 
the f e€ author As ee and has read a good deal a i oe. 
Tefe ligt measurement; the text is liberally sprinkled w faa 
book recs te such sources. It is probable that students w 
‘adable and informative. y 
schol, the Opinion of the present reviewer, lowena tie epee 
cific Tiy in any sense of the term. It is easy re oon a 
demo Tors of fact and interpretation in it, but it ie saa eam K 
of Strate how fundamental misconceptions an 


potat Or Sica testing have ed to the subt le distortions and misrepre- 
S MA o l 
Oy at are woven inextricably into the content. It reads as 


8toung <? intelligent layman with a flair for rout: | aia e 
taken an Psychology or statistics had surveyed the ee seen 
dashed, look at a hundred of the most commonly 


estes i st, let us 
Con, -O illustrate the sorts of errors that cod gg ee i br 
u qp der the section on reliability in chapter 2. This a P ils 
in pae anging subjects are measured twice with a per nee B 
Strument by a perfectly reliable agent, the com lanon oee ET 
Sum Sets of scores is 1.00’ (Walker, p. 365). This end 
ti arizes what is meant by reliability of measureme A es —— 
bi from Walker is true, but it does not at all Sirmmariz y aes 
Si reliability of measurement. The classic definition or re pbi 
Pearman refers to the correlation of two separate but hyp 


th nt measu of page 47), 
the bottom 
res. Later in the chapter (at 


4 i i ent i 1 
abi Writer contradicts an essential elem n ihe ee te eel 


m i i tec i 

5 y in analysis-of-variance BT te 

i terdependent oR ie., those which present the same Pp 
pi 


nt fo item 

2 m d liability.” On the contrary, as 1 

ine nd to lower re. lal lity. e , i 3 

intercorre i g $ increased by testing the same point in severa ways, 
ation is 


tes iabili increase. A 
1 ey eer computes a standard error of measurement, 
n page 54, the 
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finds it to be 9.36, 
there is a 68% 


esting (whic 
chance that his score on another wie will 
Score,’ i.e., his score on any other th th 


5 w 
These statements will not meet 


E : canno 
“Thus general reliability coefficients is that! 


] i 
ral I 
computed, but standard errors of measurement at sevei per 
are much more va 


he ge 
luable for the informed test user than t 
reliability coefficient, 


ublis®” | 

r’s judgment, it should never have been P pavis: i 
FREDERICK B. 

Hunter College. 
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ORENCE L. GOODENOUGH anv DALE B. HARRIS 
Institute of Child Welfare, University of Minnesota 


Miria GENERAL REVIEWS AND SUMMARIES 
re than tw a x ; 
n twenty years have elapsed since the publication in this 


Tee 
nt co 
m . . . a 
plete summary, written in English, has come to our attention. 


-erha 
"orien, ia a approach is the chapter by Meier (199) in the 
Which idna ook of the National Society for the Study of Education 
with i a bibliography of 150 titles, the greater number of which 
children? the art products of children. Goodenough’s chapter on 
Son’s Ta, drawings (106) which appeared in the first edition of Murchi- 
of the eeu of Child Psychology presents a more detailed discussion 
ut of Pic than that given in the earlier article, but this book is now 
Pte Less complete reviews and summaries have appeared in 
ion with many of the books and articles mentioned in later 


“tions of this article. 

Ost Bi many discussions of special aspects of the topic, by far the 
®bnorm ee detailed is the series of four articles on the art of the 
the ee a Published by Anastasi and Foley (11, i2, 13, 14). Although 
a aterial deals mainly with adults, some data on the art of neurotic , 
on tiene children and adolescents are included. The chapter i 
ta ing and painting in Bell’s Projective Techniques (25) includes 7 
ted s, 25 pages in length, in which the various aspects of drawing 

„~ 1 one or another of the studies included in his bibliography of 

‘ titles are summarized together with their presumed clinical inter- 
‘tation. Bell cautions that drawings must be interpreted as wholes 

er than in terms of separate aspects or parts, the meanings of which 
S2 Probably his table is most useful 


nay change with the circumstance: 
s to be tested further, rather than as a diag- 


1 
Sa summary of hypothese 
Werner aN 369 


eg 
-G 
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A design 
comparative dependability of the items. Findings of carefully 


: naive 
alongside shrewd (and sometime PA 
- Another summary of AEE by 
including painting and finger painting, appears in the mo 


ide of 
. ising tide 0 
provides a striking illustration of the rising 
interest in drawin 


of children is prim 


— st 
" At the presént time many ws what) 
othesis to read: “A child dra the | 


ae f 
uently gives outward expressions to his inner I his 
j feelings, to his fears and his desires, to his hopes 

i i g. many 
jective theory has provided the keynote ake con 
of the recent Studies in this field, more conventional topics si the 
tinued to attract the attention of many persons, especially parei, 
d covered in this review. Studies of the 


‘ : and hav? 
awing have confirmed earlier findings 4 
added many details to th 


r 
increasingly Popular. Many of these Ee 
include fairly comprehensive bibliographies, The use of drawing & 
cultural or racial geo 
S are more sophistica 4 
clusions drawn. ‘An excellent § 


ago, and in connection with a later Series of studies carried on un 
his direction at the State University of Iowa (195, 198), Other repo i, 
have considered such questions as art eduction. in the schools, t 
measurement of ability in art, the extent of art appreciation, a” 
the relation of talent in art to oth pprec. 


er abilities or : its 
5 : Personality traits. 
The brief accounts of the literature which follow = based up?” 
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reading o pia 

lies. atone book or article by one or both of the present 

Were a ee were available to them. When the originals 

used. In all su } 1e reports in the Psychological Abstracts have been 
ch cases a reference to the abstract is appended to the 


Citation i 
ation in the Bibliography. 


THE D 
E DEVE s 
ELOPMENT OF GRAPHIC EXPRESSION IN CHILDHOOD 
~ AND ADOLESCENCE 


Gener 
art will “a Developmental Trends. The developmental aspects of child 
ceded ireen $e first, not only because interest in this topic pre- 
important re, m most of the others in point of time, but for the more 
nition of TERN that a knowledge of the usual is essential for the recog- 
Tawings of unusual. Many of the reputedly abnormal features in the 
Parent ome children or of small, selected groups lose their ap- 
tions under ap when the age and sex of the subjects and the condi- 
5 a the drawings were made become known. 

ae An A studies of the drawings of large groups of chil- 
F ilq over a ing ages and longitudinal studies of the work of a single 
langes in ea of years have been employed to examine typical age 
e form and content of graphic expression. Eng’s very com- 


Plete 

and detai F 

polished a study of the drawings of her little niece, originally 
n German, is now available in English translation (83). 


ildreth 
boy bet eed (127) of more than four thousand drawings made by a. 
Mtensive ‘a the ages of two and eleven years adds a third to the list of 
Peareg ts moies of the drawings of individual children that have ap- 
Sand lawi e literature. McCurdy’s study (181) of more than one thou- 
aNd Seven ings made by a boy between the ages of two and one-half 
to the 3 years will be referred to later in this paper since it relates only 

".700denough technique of scoring the drawings of a man to obtain 


an esti 
ATP of intelligence. 

Place eth’s monograph is of interest for several reasons. In the first 
td Deine drawings were made by a boy whereas the children studied 
Yit et and Eng were girls. More than half of the drawings made 
two Ep were attempts to depict trains; those miade by the girls in the 
tr es, ey series were chiefly pictures of human beings, houses, animals, 
Ne the flowers. The difference in content renders it possible to exam- 
thay three sets of data in terms of their psychological aspects rather 
nate terms of their particular details. In analyzing the train drawings 
oft ž Y her subject, Hildreth lays particular stress on the “wholeness” 
there concept which the child was attempting to depict. At no time was 
the evidence of a building up of the whole from isolated parts; always 
un 0n was primary- As knowledge of the various parts and their 
Nctions increased and became more specific, these parts were indicated 
e studies see References 83 and 176 of the Bibliography 


Bt se a brief account of thes 
€ end of this article- 
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with greater accuracy of form, position, and number. A growth curve 
Presented, showing the accumulation of new features added each year 
As has been found true of most developmental traits, improvement § 
fear during the early years, with negative acceleration becoming 
riy apparent after the age of five. Although Hildreth emphasizes E 

the changes that occur with advancing ag& 

xteen stages in the development of the me 
narked by the appearance of some character 
y noted. In spite of the differences in anh 
quite in line with those previously noted } 


e hypothesis that, in drawing, children proceed from the wit 
y confirmed by Barnhart (19), who constructo, 
; i his problem. It consisted of a frami 
rawing surface covered a shect of carbon paper whic ne 

g sheet of Paper wound on a roller, At intervals of 0” 


X j- i ve 
the subject was asked to pause while the, e to 


of the entire picture and later filled in the details; 2, 
ately 


roup® 
1 by 
ined 


an age differentiated the two g 
children of diffe ~ manner in which space was depicte¢ 
ye ndings are very similar to those ota 
cept of graphi va] op rs ago. At first there is no apparent 
over the talent "This fe et Space. Objects are ‘ential Ub ran on 
i ; owe m : . 
which objects are arranged a a linear form of representatin’ yt 


in which there are two or more such ro 


l i a 
§ only rudimentary ideas of Pre 
=. ading to the final idea of “t IL 
actors as Perspective, partial conta 

ri 


ackground i 
, although T those in the foreground, fo 


space” with recognition of s 
ment of objects in the b 


shortening, and the like de 


= of depicting these factors of skill may lead to very cr" 

ariations in st aed 

prehesding pars yle resulting from differ i f ap’ 
part-whole relationships a €nces in the manner 0 by 


different ages were studied 


1 | 

f 
l 

bl ki 

$ 

th 

put 

0 
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Kobayashi 
age there r (S) and by Martin (192). Both found that with advancing 
differentiated wł creasing tendency to perceive an object or figure as a 
the same men hole, rather than as a conglomeration of parts. Much 
children who ihe reported by Katé (139) for Japanese kindergarten 
fore them, At pe asked to draw from a doll-model of a man placed be- 
added, intil fe i only the main parts were drawn, then details were 
tated parts ae of the figure as a whole with differen- 

e š aie 

More ae ee stages of drawing or scribbling have received 
(271), Schilder during the past twenty years than formerly. Seeman 
early circula r (265), and Bender (26, 28) stress the importance of the 
equally char r movement—the “horl’—which Seeman finds to be 
regardless pte of the drawings of all infants or young children, 
stick-man” „race or culture. The whorl gradually: evolves into the 
appendages bo which the circle still predominates but to which various 
Parently oa HE added in accordance with cultural influences. The ap- 
Curious the versal character of the “whorl” leads Read (254) to a rather 
mixture of “id of the development of child art which appears to be a 
With psyc e descriptive accounts of the early writers on the subject 
hoanalytic theories and typology, particularly that of Jung. 


e ady 
Cle, the wen the theory of “primordial images” exemplified by the cir- 
Children horl, and radiating lines appearing in the drawings of young 
t and believes that these forms represent “electrostatic pat- 
nal experience” (p. 


€rns 

pr `; 

189), on weed in the cortex by normal phenome 

Senerally present writers, this does not appear to add much to the 
ccepted belief that not merely drawing but behavior of all 


“nds . 

1S iat i š 

-~ 18 mediated through cortical action. 
“drawing” are much the 


o 
Same, Bas very young child, “writing” and 
the p “e8rlin (159) describes a series of developmental stages by which 
differentiated. The progress 


8 fine, forms of graphic expression become 
forms oe aie unorganized scribbles with no apparent design to 
of the A ier characteristic shape with occasional attempts at letters 
Siting a habet. Hildreth (126) also reports the early stages of hand- 
She ig easy by 170 children bety cen the ages of three and six years. 
'MProve e to differentiate seven levels of progress beyond which further 
Neatne ment seems to involve mainly a higher degree of accuracy, 
letter Sai and speed of writing. Both Legrün and Hildreth note that 
r St ike forms usually appear earlia: than true letters and that irregu- 
tibblings tend to give place te arrangement in forms of lines or 


TOWs « l 

VS as the concept of writing 1S evolved. | 

he X-ray effect in drawing and confusion of full face and profile, 
ye nal stages in achieving 


whi ye 
ch have been note transitio 


as immature or ; 

€Presen tative drawing, receive a different interpretation from Lassen 

( 8). H ive dr fies effects to the expression of a creative urge which 
- He assigns, jn a freer orga: 


exp nization of the objective relation 

Te: r rith ager oie j 

a Ie ee a poth of these characteristics are found more 
gs. Inas 
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e 
frequently in the work of feebleminded than of normals of ther sa 
mental age, the present writers are reluctant to accept his term 
tive” in its ordinary meaning. d 

Among other investigations in which the findings have e 
mainly in a reiteration of developmental trends previously 0 (124); 
may be mentioned the work of Beach and Bressler (22), E tend- 
and Zambaldi (326), who have emphasized that developmental By 
encies be considered when planning a program of art edura ie 
children. A similar viewpoint has been expressed in many brie ie not 
and reviews in encyclopedias, educational journals, and the li 
mentioned here, i 

Developmental Direction and Orientation in Drawing. The <a 
ment of directionality in drawing was the subject of an romana. 
vestigation by Gesell and Ames (102). Approximately fifteen hu hteen 

rawings were secured from children between the ages of ete an 
months and seven years, most of whom were tested semi-annually hori 
from twelve adults. The tasks included drawing a vertical and a ircle, 

zontal stroke in imitation of the examiner and drawing a cross, a C! 
» a rectangle with a diagonal, and a diamond from oor heal 


ger children commonly draw def 


trol group wh ix time 
. . o 1 z tim 
As a matter of fact, the latter did slightly better then ait ye fac 
; 
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which may be attri 
ribut it 

part of the experimental group. to chance or to loss of interest on the 
trains by ee the direction depicted in the drawings of railway 
Mosa was studied te ie and primary grade children in Japan and For- 
lowing ohne ity ae and Watanabe (136) who present the fol- 
a the direction oy a total of 1,648 drawings, 26 were front views 
ae than 80 per cer 105 could not be determined. Of the remainder, 
Ç ) reports a oe were shown as running toward the left. Hildreth 
udied but doe ilar tendency in the drawings of the boy whom she 
s not give exact figures. Unwillingness to cover their 


Work with 
whom the ee that holds the pencil on the part of children of 
endency, Th; ity are right-handed, seems the best explanation for this 
si is point has been particularly stressed by Østlyngen (236). 
animals and in profile 


milar t 
; rend has been noted in drawings of 
ard the left. Zesbaugh 


rawin 

(327) 

‘ 

Soren thousand drawings of 
on Purely "eee by element She anes ae 
Me the child ematic drawings have pretty we 
k ®picting ae. reach the fourth school grade an 
th early as the special characteristics of the postma 
Ose noted b second grade. Further developmenta 
y other investigators are also reported. 


raewe’ kas j 
i Subjects tes intensive study (107) of over six thousand drawings 
th f nging in age from the preschool to the adult level included 

a model with later reproduction 


n’s uniform appear 
I trends similar to 


ree > 
a a and drawing from 

lon tables ai is treatment of the data is descriptive only; there are 

. ew quantitative statements of any kind. However, his 

bles him to make many keen 


and í 
m aione oe study of the problem ena 
atterg Ath with respect to developmental changes relating to suc 
the tendency to perseveration, the trend toward concreteness, 

and the 


like cnn z 
ke. A a of representing space or perspec 
di anges in eet study (108) Graewe examined the developmental 

isp SSS in the child’s manner of depicting anim 


ting 
figures the yen gee the animal drawing 
he orientati, hild differentiates them only 

rizontal] ion appears, with the anima 
me isti Position, the human figure in t 
of legs inguishing appendage is added, such a; 
Place which in time is reduced to four- In th 

on the total outline; th 


(149) e animal is an ani 
qualit who studied children’s drawings of houses, 
ked qualita- 


and j but a general improvemen 
SAL 

tive n the neatness of lines an The absence of marke 
tributable to the wide variance in the type 
On the other hand, Neu- 


of 
hildre 


e final stage, emphasis is 


mal from the star 
found few consistent 
t in symmetry 


te} * 4 
Uses with which ¢ 
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bauer (231) reports that adolescents, when asked to decorate anid o 
plete an outline drawing of a teapot, show a distinct age progre o 
use of color, geometric patterns, composition, and the emergen n 
idealistic and realistic types. These findings differ markedly enh for | 
generally reported for adolescents who show no particular aptitude | 
graphic art. ings are 
Cases of inversions in the orientation of children’s a a 
reported by Belart (24), Billing (35), Gerald (101), and Pearson Le in- 
For the most Part, interpretations follow those generally given ee s 
versions in the writing of young children. Although Pearson TEE! an 
these cases as being extremely atypical at the ages specified as, ! 
six years), they are actually less uncommon than he supposed. : ther 
children, like some of the more primitive groups described in ae 
section of this Paper, have difficulty at first in identifying the 10° 
of “up” with the top of the paper. > beet 
Child Art: Drawing from a Model. A number of persons have mpts 
interested in the character of the changes made when a child atte a 
to reproduce a design from copy, either directly or from men 
Graewe’s (107) study has already been mentioned. By far the i 
elaborately analyzed of these studies was made by Portocarket s g 
Linares (248), whose subjects were 1,375 girls from the public sc? | 
of Lima, Peru, ranging from kindergarten through “preparatory sjes 
Grade VI, eight levels in all. Each subject was asked to copy 4 i the 
of eight designs which were Printed on the test blank. Most © ob 
designs were highly conventionalized representations of commo evel 
jects such as a table or a fish. The results are presented by graer red! 
rather than by ages. The following eight categories are consi ent 
Production, (2) correct except for minor f ele’ 
etry, (3) amplification, i.e., the addition O! í 


ony 
the model, (4) simplification, (5) deformar 
(6) broken structures in which elements that should have been re 


Is 


are large] F arte! 

and preparatory classes except in the ed eee 7 oe kinca 

fish, for which the percentages in the ormer ¢ much panyen wt make 

up an important Percentage Of the total a egory RA at four 

grades. Portocarrero de Linares e e a ri a2 
oes liare 
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who c r 
City anager similar experiment with four-year-old New York 
give meaning Lge! tees to simplify that which is too difficult or to 
Tural and urban E hat which is meaningless. Sorge’s (279) work with 
children lead om uropean children and Homma’s (131) with Japanese 
e well-nigh no aemula conclusion and suggest that the tendency may 
the same thin ~ Sal Paulsson (239), it may be remembered, found 

Burkhardt (48 pe true for adults. 

made between d ) describes an experiment in which a comparison was 
forms with thei is attempts of children to copy drawings of familiar 
€ same ny be copies of meaningless figures having approximately 
mber of lines and angles. Alterations of form, which in 


urkhardt’ 

dt ini . ' ; ; 

i S opinion represent “improvements” from the child’s point 
e than in the 


View A 

wer t z A 

second,” jv much more common in the first instanc 

igure at S, unless a child is able to see some meaning ina 
start, he is not likely to try to improve upon it. Although 


orto 
thei her figures with respect to 


ca i : 
arrero de Linares does not classify 
her Models II and VIII, 


elr Ber 
Which tonminsulness, it may be noted that 

Ore e ig be the least abstract in her series, do tend to show 
tis app HE an the direction of concreteness than the others. 
to the re Parent that no universal statement can be made with respect 
Will var ekg tendency to add or to omit elements in drawing, for this 
Over, aoh the diffculty and meaningfulness of the material. More- 
on the | culty and meaningfulness are not absolute factors, but depend 
evel of development of the subjects. Under some conditions, 


Simp: 
A "Dlification x 5 ae a 
ay be rare and amplification for the purpose of giving 


Mo 3 

this ie bvious meaning may be the rule. Burton and Tueller (49) found 
Copy 5 br the case when they asked children of nursery school age to 
he su aaa with three dots so arranged within it as to suggest a face. 
t th cts were urged to make successive copies until they refused to 
the fae. T he prototype of this “satiation” experiment is, of course, 
l feebl, of Lewin (166), who compared the performances of normal 
With ¢ io children. Bender (27) conducted a similar experiment 
rs find eas suffering from organic brain damage. All these investiga- 
Stract nae when it serves to give concrete meaning to the relatively 
eney to symbol, the tendency to amplify is more common than the tend- 
Origina] pole os Apparently, however, this is the case only when the 
iu os imulus is well within the child’s ability to copy, and seems 
ets n imperfect or incomplete representation of the object he con- 

Sit to depict. 
condi seit of the complexity of the task > 
sim ge children amplify in copying designs and under which they 
Bee more research should be done in this area. The work of 
Serth (84), of Vedder (302), and of Bender (27, 28), suggests that 
ren as well as in adults may be indicated by dis- 


brain damage in child 
Ortions in drawing and copying. Mira’s Myokinetic Psychodiagnosis 


Ceiy 
of discovering under which 
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not 
(206), although promising for work in this area, has apparent 
been tried out with children. The Ellis visual designs, EAS (323) 
der’s figures, have been used with children by Wood and A that a 
and by Lord and Wood (171). From these studies it Ay re charac- 
great deal more must be learned about the distortions whic a norma 
teristically introduced by the immaturity factor in esi wing con- 
children of different ages before we can be warranted in dra 


clusions in respect to their meaning for the abnormal. 
Rostohar ( 


exposed and 
mately corre 
further impr 
showed that 


belonging to the f 
forgotten; thos 
figure could no longer be recalled, 

Two papers 
dren between th 


geometrical figures in each of 
Tinker Toy. The 


e 
į $ show 
sed. Children of nine and ten, homer Soi 
Oward the construction of three-dim 


ve 
ing a solid model of a cylinder for four- SS ict 
year-olds. The abstract does not indicate that any attempt to p 
three dimensions appeared. 


ee OVERS: who compared children and adults with ad 

spect to their ability to draw a Series of models from memory, fou 
that although on the average the adults did better than the children» 
there were many who drew schematically as children do. She co™ 
ments particularly on the “nterlinka, eo ifferent sensory modalities 
in producing the memory image because of which the drawings of dig 
ferent persons will vary 1n accordance With the Particular type of sens? 
impression that was dominant at the time the mase gas irae: i 
Child Art: Formal Elements. _ Ellsworth (82) e d the free eas¢ 
paintings of 20 nursery school children asam 


ans of studying the ear 
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stages oye ` 
et he ogy design, particularly with respect to the relative 
frequently taok rm She found that if design was apparent, it most 
concentric circle: ne tou of a simple element placed in rows, columns. 
often used for ri or in attempts to reproduce figures. Lines were more 
ground. A m nS figures; mass more often when filling in the back- 
(57), who rhe aan study in this area was made by Cockrell 
total entalmenkei 1,550 paintings from three nursery schools, with a 
six years. Cock a 60 children between the ages of twenty months and 
for graphic ARE reports that the devices most frequently employed 
1n almost eve aaa ach were contrast and opposition, which occurred 
observed in 6 ry painting; balance of line, mass, or color, which was 
thythm of A paintings; repetition, which was noted in 262 instances; 
Instances apes found in 180 cases; and symmetry, found in 93 
thirteen child examples of the group last named were made by the same 
© the ie as Vafortunate y little information is given with respect 
eir imate. Tamnei traits differentiating these subjects from 
or young children. ckrell concludes that drill in design is unnecessary 
of ola (121) approached the question of children’s appreciation 
utilized ak a more objective method than those frequently used. He 
Set of pict otographic copies of pictures by different masters. In eack 
the artist ee the subject matter of all the paintings was similar but 
© match a iffered. Children were shown two sets at a time and asked 
Uccess im he pictures they thought had been made by the same person. 
Ber e proved steadily from 35 per cent at the age of eight years to 
ent at the age of sixteen. We have not seen the original of this 


article 
i and the abstract, unfortunately, does not provide the informa- 


io 
ermal determine how far these figures exceed chance. It would 
Child 5 ile to repeat the study with American children. 
eT ri: Foreshadowing “ Projective Methods.” Biber’s study (34) 
erto Sinia of children in the Bank Street School not only enabled 
RA ri many of the conclusions as to developmental trends reached 
respect prie ecessors, but also led her to draw certain conclusions with 
drawi o the indications of personal-social characteristics shown in the 
ngs made by individual children. 


Owever ` 3 As is true of many such studies, 
rawn r, the line between correlation and coincidence is not sharply 


rattquet, whose many and valuable stu 
afir ings are too well known to require mu 
a ae and amplifying his earlier Position in two articles published 
27 and 1929 (175) 176) turned his attention to a problem that had 
Tye interested him—the relation of child art to primitive art (177). 
he two articles first cited are of interest chiefly because in them he 
hasis upon what he calls the stage of “intellectual 


Places particular eMP. 1 i 
realism,” where his discussion definitely foreshadows the modern ‘“‘pro- 


dies in the field of children’s 
ch discussion here, after re- 
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ive 
jective methods.” Lowenfeld (174) gives an account of the PR 
stages in the development of drawing which in many respec writers 
similar to that outlined by Luquet, but like most of the AD 
he places even more stress upon the subjective aspects of un na chil 
than did Luquet. He points out that the drawings of the See active 
reflect his own desires, feelings, beliefs, and fancies rather than ela éon- 
reality. Proportions, for example, represent values as the cara set 
ceives them rather than absolute size. Later on, as the child ete 
what Luquet designated as the final period, that of realistic A dhe con- 
tion, his self-confidence is shaken (so Lowenfeld believes) by 


rjal. 

working with the materie 0). 
been i by Napoli (220 
study its Qeyelopmienta! ME cn 
-grade and sixth-grade chi coun 
e medium may perhaps on ob- 
ew differences were found. The older childre oints 
ater results with less smearing of the colors at Pee) 
tter covering of the paper. Even these ee 
owever, were so small that two teachers of art who served as Detter 
were unable to separate the work of the two groups with much 
than chance success. g tically 

In her study previously mentioned, Cockrell noted that in prac! lence 
all of the drawings made by the older children of her group, ee ung 
of an idea or Purpose was apparent. Hatano (120) found that ye 
children were more free in their attempts at graphic representation 


story told to them than in their attempts to reproduce it verbally, 
Scheer (264) tabulated the subjects voluntarily drawn by adolesc ‘ic 
boys in an attempt to ascertain the ominant interests characteris i 
of this period of development, Although his method of classificatio. 
differs from the metho earlier writers, its objectivity 4 
open to serious question, Scheer made use of three broad categories 4 
follows: drawings presumably inspired by observation of nature, those 
arising from personal experience, and those inspired by imagination 0" 
fancy. Examples of the first group ; e landscapes houses, and the 
like. The second group includes 4: pes, 

abele or olipa samer piet "Own persons or animals, a” 
so on. The third group includes decorative esigns, fancy heads, ete 
The implication that generalized patterns et ioe Riri be inferre 
from evidence such as his is of doubtful validity y 

Shaffer (273) compared the ability of 


ds employed by 


Public school children to i" 
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terpret 
Grade Cnn, cartoons and found a steady improvement from 
$ ne end of the high school period. This probably reflects an 


Icreasin 
g acqu t = 4 5 ‘ 
development. aintance with public affairs quite as much as mental 


vr 

the ae ae of Drawing: General Theoretical Material. Among 

child art mas, i heoretical discussions of the developmental aspects of 

bases his Saat i mentioned the work of Schaefer-Simmern (263), who 
undred child usions on the examination of the drawings of several 

t At of tost oe In its terminology at least, his position is unlike 
ing is depend pen writers on the subject. He holds that a child's draw- 
Which js ae es upon a process which he calls “visual conceiving” 

Which onlen on perception rather than on abstract thinking, and 

visual ee to the principles of gestalt psychology. He regards 
intelligence b a an emergent process, in which respect it resembles 
a manifestatio he maintains that it is a process in its own right, not 
Xpression i n of intelligence, a form of language, or a medium for the 
Course, not emotions. His comparisons with gestalt theory are, of 
Notably Hide Similar statements have been made by many others, 

childer te (127) and by Bender (26, 28). 

S applied í 65) objects to the use of the word “symbol” or “symbolic” 
S terms o the majority of children’s drawings. He considers that 
conveyine « appropriate when the sign or symbol is used as a means 
aintaine = a meaning that is distinct from the manifest content. He 
™Pts to d at most of the drawings made by children are overt at- 
Ormal ex epict reality; they become covert or symbolic only when the 

ahs, Pression is blocked. 
Oe aaa has advanced the remarkable contention that 
Person there is an arrest of development and often a decline 


Urin 
. 18 the age-period between eight and ten years” (51, p. 181). As 
ho found 


ev) d 
during the early 


n “in the 


i 
t ata he cites the growth curve published by Peck (241), w 
Years at on her drawing test improved most rapidly 
seven negative acceleration becoming fairly marked after the age 
een fou or eight. This is quite in accordance with what has generally 
that hi nd for most mental traits, although in this case it is possible 
flattens exacting method of scoring the test might have delayed the 
negle Ing of the curve RE, some extent. Cameron’s statement seems to 
incid ct the leveling-off in growth of most aspects of ability and behavior 
con ent to the approach of maturity. He ascribes this ‘decline’ to the 
: peting influences of group play and other social factors. There may 
a lessening of interest in drawing at about that age though we have 


? The test used is described in a later section of this article. 


S 
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x ility 
seen little evidence to support such a conclusion. Certainly aed 
to draw does not decline but continues to improve until dle childho0 
though changes are small after the periods of early and middle 
have passed. includes 

Griffiths study of imaginative expression in children (12) that 
an interesting chapter on the early stages of drawing. She centen his 
after the scribbling stage has passed, the child is likely me he draws 
attention upon the representation of a single object vig Later he 
repeatedly until his work is reasonably satisfying to Pe engrosse 
begins to add other objects pretty much at random; he is A making 4 
with the problem of representing objects as such, not with heme a52 
synthesized picture. Only later does he begin to represent a t of Jung 
whole. Fordham (97) has applied the psychoanalytic tentis oi E 
to the interpretation of child behavior. Two chapters of his o ae 
devoted to drawing. He holds with Jung’s theory of “arenen innet 
believes that drawings, like dreams, show a mixture of outer an = 


: s eaning? 
experience. Even the scribbles of the very young child have m (271) 
but this must be interpreted in t 


and Read (254), he attach 
ments known as the “ 
to be characteristic of 
(153) emphasizes the subjecti 


0 
There are, however, many teachers ang supervisors of art W? 
recognize the fallibility of human judgmen 


t and seek to find better a” 
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Lh aegis ways of measuring the quality of the art products of 
ke a f This search has led to the development of a number of de- 
ts ha not only for measuring achievement in art, but also 
then. ri artistic aptitude and for appraising art appreciation. 
i. as = interest centers primarily about the field of measurement 
Tublichea ied the reliability and validity of some of the scales already 
Hes cn i have attempted to ascertain whether or not their useful- 
original], e extended to fields other than those for which they were 
ture d y designed. All this has resulted in a fairly large body of litera- 
a voted primarily to methodology, rather than to questions of 
pend pment and behavior, for which the answers will obviously de- 
'd on the accuracy and freedom from bias of the methods used for 
“Ir solution, 


METHODS USED FOR THE STUDY OF CHILDREN’S DRAWINGS 


era} thodological studies of art products may be classed under sev- 
ee headings as follows: (1) those designed chiefly for the ap- 
appre of the artistic merit of a piece of work or the degree of artistic 
; a possessed by a given subject. These include chiefly ob- 
el © tests, formalized rating scales, and objectively defined methods 
tea p ation; as well as some simple types of apparatus such as that 
this Y Barnhart (19) which was described in the preceding section of 
Te (2) studies of the Draw-a-Man technique; and (3) new 
a of observing, recording, classifying, and evaluating children’s 
ee and of scaling art products in at least a reasonably objective 
ities ner with a view to learning something about the personality or abil- 
e the young artists. Only a few of the “projective” methods have 
g included in this group, since these studies for the most part have 
ins use of intuitive rather than objectively defined procedures for 
ate Interpretations. The greater number of these articles are discussed 
Tin this paper. 
Scales and Tests. Among the tests and scales designed for measuring achieve- 
(43h In art may be mentioned the second of the two Kline and Carey scales 
) which is intended to measure the quality of design shown in posters, 
È Corative borders, and similar compositions.* The method of deriving the 
vale values was the same as that used by Thorndike in 1913. Doms (67) also 
€Vised a scale of this kind, but this we have not seen. The McAdory Art 
Test (178), which requires the subject to judge the relative merit of the four 
. h of a series of seventy-two items, was standardized on 
1e basis of the ratings giv 


zed artists, art teachers, 


4 line and Carey scales which was designed for the measurement of 
The first of the K ribed in an earlier article (105). 


free-hand drawing was 45° 
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er 
E - the youngé 
entire range from first grade through college, it is not well suited to 


5 for use 1 
ages. Voss (306) has prepared a modified form of the test intended 
grades below the fourt 


: ee ition or style, W? 
-recognized principle of composition whic! 
ense, 


cae is, in a Sen 
test of time, the validity of the test is, 1n ê high 


the other violates it. By 
have already stood the 


vay of method are not mentioned here. f Art (187) 
ner associates at the Cleveland Museum © erit in if- 
of samples illustrating various degrees of me tistically 

ferent types of children’s drawings. These samples do not conrei e 
J arranged only in presumable order of merit. 


r ; in gradi 
n aid to teachers of art who are interested in g 
work of children, Peck’ 


: 232), 

ique. After imi f methods 
Oakley devised a measure of the drawings of a many Survey adalescents 238), 
This scale may be looked “pon as an extension of the Goodenough Draw-a- nd 
Test which appeared in 1926, esigned for use only in the kindergarten ye 
primary grades. An interesting feature of Oakle ae if it is proved to 
valid, is a measure of egocentricity which js based a a points an 
frequently scored by children of ag pon the 


. A ven a cored. 
idea is plausible but requires further confirmat, those less EETA theses 
done at Columbia University (58, 74 9 ton. A number o 


the 

. ee 7 7y 103, oted to 

general topic of ascertaining the usefulness of r merger fe subject 
5 The Horn Art Aptitude Inven 


tory on which th; s marily 
thi i rin 
for use in art schools rather than for use with child s test is based was devised p 


ren in general, 
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older than 

erdie ieee whom it was originally designed. These we have not seen. 
S with older ad correlation of .62 between Goodenough and Wechsler 

Wintsch (317) er of average and below average ability. 
in and gives ear = extensive study of children’s drawings of the human 
mi various groups of = *rench-Swiss children. He has also used the Fay test 
A ré Ray (252). The oe children, as have Fontes and others (96) and 
ae OW lady take: ay test consists of asking a child to illustrate the 
: plete the drawin ts walk and it rains.” The subject has five minutes to 
y does not find th g. Scoring is by a system similar to Goodenough’s. André 
hee Ray (253) i measure useful after age twelve; Wintsch suggests the age 
has also experimented with drawing piles of small wooden 


es from di 
tes m differen 
oe believes e angles as a test of mental development. The merit of this 
wE » es in supplying a concrete model, which reassures the timid 
hildren’s ability 


no ma 
y lack i af . 
imagination. The author’s confidence in c 


Taw f 
Pre: rom a r 7 f 
eae or Dea is not supported by the findings of others that the 
of a model makes very little difference to young children. 
ork is based on several thou- 


omme’ 
San ime's (250 ri : s 
nd s ) more extensive and critical w 
human figures, 


ubject 

animals, ana from three-year-olds to the adult level, who drew 

SiW@iabin ee 
carrer of ee validity of the Draw-a-Man 
age out by Mote of which the most thoroughly controlled was 
> Ourth nades; arthy (179), who gave the test to 386 children in the third 
studa Week betw in New York City schools on two occasions with an interval 
tim ents after a een the two administrations. Scoring was done by graduate 
S: twice þ digi of preliminary training. Each drawing was scored three 
een T A same person and once by a different person. The correlation 
it nes "ae was +.94; between scorings by different persons, it was 
tin S +.68.6 e by the split-half method was +.89; by the retest method 
fh by five jams (314), who had one hundred drawings scored independ- 
(ig 0 to +.96 xaminers, found intercorrelations between scores ranging from 
) . The correlation with the Stanford-Binet was +.65. McElwee 


1°) Working wi 
ation of Ce tae subnormal children fourteen years of age, obtained a corre- 
with the 1916 Stanford-Binet. Yepson’s (324) findings for feeble- 
ly +.90, but a 


subj fags 

Ea cat icine a retest correlation of approximate: 

dre cCurdy (181) Binet of only +.40. 

det on two oce. 1) obtained drawings of a man 

tau by eens separated by about three months. The two sets of scores 

tieyvalents differ “ore technique correlated +.69, and the mean I 
ar interest red by a very small amount, statistically insignificant. Of par- 

i st is the collection of over one thousand drawings made by & 


Y sub 
; Ject i i 
in this study between the ages of two and one-half and seven years. 
they learned of 


'S collecti 
ecti s 
M on was made available by the parents when | 
m this collection, 


Test has been the subject of 


from fifty-six first-grade chil- 


ç 
urdy’ 
t y’s g € a 
a ade cee Fifty-six drawings of men were selected fro 
; y of the complete human figures available, excluding @ number 
tions or were obviously 


Cause $ 
one E ve obviously intended as comic distor t 
ged 171 with usual amount of care.” The IQ scores for these drawings 
what in IQ h an SD of 22. The two drawings obtained at school differ 
score and correspond roughly with values obtained from draw- 


avera. 
Some 


Th 
e aver; P 
age of the three scorings was used as the basis. 
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ings made at home at about the same time. Likewise two Binet tests a 
direction of IQ difference Paralleling Goodenough IQ's obtained from crete in 
made at home at about the same periods. McCurdy concludes that variatio ae 
Goodenough scores rests upon fluctuation of ability which is more thay Be, 
of measurement,” and that, in this instance, variability of the individual fa. 
variability of the group are of about the same magnitude. Unfortunately, ers 
vidual and group variability are not comparable when mean performance below 
so greatly. Only one of the fifty-eight 1Q determinations for the boy fell 
about the 97th Percentile of general norms. 


€ when 
A series of growth curves showing progress on the Draw-a-Man scale wing 
the counted items or “‘points” 


who 


the Gesell incomplete man, which was the model ec 
its completion. A more sophis 


nine 
subjects, compared the results oi to 
The children were instructed: (1) E o 
”” (3) “a big man,” (4), (5), (6) repetiti 


Y 
7) a schematic drawing of a man from en 


were 
d the 
cted 


se it 
had 


(1), (2) and (3) in that order, ( 


drew the different parts, and (9) drawi i i T 
$ sR ng after the same instructions 
used in (8) had all been given. When scored by the Goodenough metho 


the score, although neither the provisi 


ing centered on essential aspects oye 
tudy (214), Mott investigated the € 


f exercises involving Ss aw’ 

f L g: it” Dr 

ings made immediately afterward showed iay head, I nod it. not only 

more likely to be shown but was drawn with more care ES previo" 
s. 
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studies 
one Ae satie author (211, 212) utilized drawings of the human figure 
The —, ——— days with slightly different instructions on each day. 
measures were oF fess for five characteristics. Correlations with various other 
these studies is the out the usual magnitude. The most interesting feature of 
amount of actiyi at in each a fairly high correlation between ratings on the 
Scale for ratin vity shown in the drawings and those obtained on the Marston 
Concerning ca eee appears. Because of insufficient data 
Toboration of aracter of the ratings and the age-range of the subjects, cor- 

Israelite. the findings is needed. 

enough poral compared the relative difficulty of the items on the Good- 
age. In gener T. normal and mentally defective children of the same mental 
of details sl al, the defectives surpassed the normals in respect to the number 
Correct sate while the normal children excelled on items involving the 
Tawings of me oy: and proportion of the parts. Earl (75), who compared the 
same tng 16 = t defectives with those of normal children, found much the 
showed more d e true. Spoerl (281, 282), likewise, found that retarded children 
total scores, b etails in their drawings than did normals who earned comparable 
Compared a ut their sense of proportion was very poor. McElwee (183), who 
although oc drawings of normal and subnormal children, found that 
Congruities e atter depicted more details than the former, the number of in- 
tion was PAE from confusion between the full face and the profile posi- 
Made by thea, greater in the drawings made by the subnormal than in those 
Roodenoy 4 normal children. McHugh (185, 186) made an item analysis of the 
fty-one 8h scale with view to shortening it. He discovered that thirty of the 
tanford-Binnt: in the scale correlated significantly with his criterion—the 
Questionable e His findings with respect to the abbreviated scale, however, are 
me scale ae inasmuch as he used the same group of subjects to validate the 
gains Sa pere used for the original derivation. He also found that significant 
nths and e registered on a second drawing ofa man after an interval of a few 
experien concluded that the drawing of a man is not free from the influence 
Tlence, 
Which eet (285) made an item analysis of the Draw-a-Man scale to ascertain 
fieg by he differentiate between maladjusted and well-adjusted boys as classi- 
Gloden S Haggerty-Olson-Wickman Scale. Of the 51 items included in the 


en; ye ` * Se . 
Not Ough scale, 15 showed critical ratios of 3.00 or higher. It is interesting 
hat found by those 


Wh ti the pattern of the differences is the same as t 
© two e compared normal and retarded children; this in spite of the fact that 
Study Goes were equated for total score on the drawing test. Berrien's (33) 
Nostic iscussed later in this paper, attempts an item analysis to obtain a diag- 
bili y Measure of different types-of behavior disorder in children. The possi- 
Studi, of using the Draw-a-Man Test as an indicator of maladjustment was also 
lowe. ed by Brill (41), who found that his maladjusted boys typically scored 
ru T On this scale than they did on the Binet while the reverse was more often 
eee Of the well-adjusted. His attempt to devise a short form of the drawing 
re for oe a BESA the Vas een en 
. cal * same data for valida ing as for deriving the scale. is 
e cies we He makers learned better than that! 
Bedas F used the Draw-a-Man Test with a small group of children 
Suffering aG post-encephalitic Betevicr nae In each of six reported 
es, the IQ obtained from the drawing is far be ow that obtained on the 
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on- 
Binet. Bender’s interpretation is that the cerebral damage had ae aN 
siderable disruption of the body-image and suggests that so marke! sibility of 
ancy between the two scales may afford a useful hint as to the poss! 
brain injury. « and 
One of the best studies of the comparative performance of gelingen o 
non-delinquent subjects on the Goodenough test was made by Miane, older 
Unfortunately, his subjects (ages 9 to 18 years) were for the most p remedy 
than those for whom the scale was intended. Hinrichs attempted to 


t 

an on 

mewhat lower mean IQ's on the Goodenough th h chrono- 

elinquents but not for the control groups, even houaa ijeri 
ie a 

home backgrounds were similar, (2) more ‘‘incong! 


) r h tes’ 
» inasmuch as the self-correlation of the Goodenoug is kin 


difference between the two test results, lihood of 
unusual features in the drawing, the like hë child 
ance is increased, especially if the Binet test shows t 

to be of normal or i i 


; ? t by 
tdying Child Art, The series of studies carried ee 
te University of Iowa suggests far 


Je! 
> Even though few of them were carr 


i 
iti k design i s balanced 
composition, the ot gns, one of which wa: 


ee s in 
wooden frame. The balanced model was someta Sted within eerie on 
the left. The models were placed before the child Fit the right, isnt blocks 
and asked to build a duplicate of Whichever one 1 Was given po he ha 
finished he was told to look at the models ee. he wished. unicer” oe 
Thirty-eight children were subjected to expe ad choose the “nic ‘Among 
the constructions, there were only 18 clear atten; mental Latin ea oer 
design. In only 31 choice Situations Were unbalaree® to copy the un ferred: 
The author states on page 9 that sinc ced compositions pre 


“Ince neither of f : Jiab 
greater than chance, the results indicate that no chno Portions k Tefinit 
evince 
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Preference 
of Pe unbalanced design.” This assertion obviously indicates lack 
devices for stud s of the null hypothesis. Jasper (pp. 12-25) made use of four 
child was reani at rhythm in graphic form: (a) a completion test in which the 
to fill a space _ 2 select from a number of alternatives the appropriate card 
test in which he border made up of pictures of concrete objects, (b) a similar 
dual choice te ro forms were substituted for the pictorial elements, (c) a 
rhythmic, sae i which the two cards were used, one of which contained a 
a. construction te an arhythmic arrangement of the same seven elements. 
ack was the diff est'si milar to that used by Daniels except that rhythm or its 
Was observed b erentiating factor. In all four tests, regular progress with age 

Whorley ( mi gee findings were of little significance. 

decided that cee 26-45), after a careful analysis of the literature on the subject, 
est agreed pha sp of compositional unity upon which authorities seemed 
esigned for ea = in number, viz.: emphasis, balance, and fitness. A test was 
Tange four toy = Emphasis was studied by requiring the child subject to ar- 
he aiangenane ar about a bird-bath. Balance or symmetry was studied by 
Y the arrange of the trees about a central archway. Fitness was evaluated 
Y utilizing th ment of furniture within a dollhouse. Scale values were obtained 
graphed aa e median value given by art experts to each of a series of photo- 
assigned b ngements chosen to represent a roughly graded series. Scores were 
Standards Y comparing the children’s arrangements with the photographs as 
of age ana a subjects were one hundred children from three to eight years 
fifty adults, Little success was attained by the children under four; 


therea A 
jo the ee eet occurred, but even among the adults, success, according 
igh reliabilit method employed, was far from universal. Whorley reports very 
Ws that as coefficients for the method but inspection of the scatter diagrams 
William hese figures are in error by a considerable amount. , 
Sensitivit S (pp. 46-50) has presented a brief report on a method of testing the 
svity of children to color harmony. A 


doll-dressing procedure was used. 


as poor 


s repeated, using the second set of 
—62), who 


dred subjects ranging in age 


effect 
dolis “ot, as possible. The experiment wa: 
Used ae Samp findings were combined wit 
rom fou sane method with approximately six hun 5 
Curious ears to the adult level. The pattern of change in score with age is 
seven oth the mean and the median show a steady decrease up to the age 
I would after which improvement continues until the adult level is reached. 
Childre appear that the ideas of color harmony prevalent among young 
Would + differ materially from those of the older persons 10, our culture. It 
ave } e interesting to try the same experiment with primit(ve groups who 
Ons} had little contact with white civilization. Sex differences were small but 
e in favor of the girls. Only a very slight difference was found be- 
to en the performance of a small group of children considered by their teachers 
e gifted in art and that of another group judged to lack artistic ability. No 

relationship to measured intelligence was found. 

Grippen (pP- children by what 


63-81) studied creative imagination in nine 
She termed the “constant contact” method, which means only that the children 
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s 
were observed throughout the drawing period and were encouraged, by oat 
of questions and comments, to talk about their work. Four of the sue Ae 
considered talented in art; the other five had shown little interest in it. ei 
from the expected differences in the quality of their drawings, the ma their 
children showed more interest in their work; they talked chiefly about a 
drawings while the untalented were more likely to chatter on irrelevant subj 


for their solution, but for the most part 
a is poor, ity of 
f objective over subjective methods for rating the quill 
drawings was demonstrated by Brooks (42), who had thirty pape e 
house and thirty of a boy rated independently by each of twenty-one Thorn- 
students, first on the basis of unaided judgment, then by the use of the t was 
dike Scale, and finally by the Kline-Carey Scale. Variability of judgmen 


ightly 
only about half as great when a scale was used. The Thorndike gave sligh 


without direct Suggestion from 


inating princi 


rey r ol- 
ation isin accordance with gestalt psych 
nd t 


rseness of the medium enn y 

n a somewhat related study Hurlo te 
unconyentional sources as ie 
Classification by subjects gave the following ree, ot high schouls and C letters 
constituted 27.3 per cent of the total; dito h: Decorated words o. gore 
17.2 per cent. The remainder were divided ae 2.8 per cent; human pike 

classes, with no single topic accounting for more thee More than Cren N 
fiehret-wall over hall Gere drawings Se id pag 8 per cent. Of the irls 0 

women. Not one of the drawings represented a babe ider represented gi 


e 
Y or a child. In view of t” 
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age A 
g E Fubjecis; this is an interesting point. 
etween the child's (61) and Spielrein (280) have pointed out the relationship 
of these parts iñ H growing awareness of his own body parts and his depiction 
the roles of te his drawings. Hartenstein (119) and Fontes (95) compared 
erman, the ae and the fanciful in children's drawings; the former using 
Proportion of ‘sy OUEneUESS children as subjects. Fontes considered only the 
ete. The numbe pernatural” objects such as angels, fairies, the Infant Jesus, 
among drain : rs were small at all ages but were many times more frequent 
using a more rh made by girls than among those made by boys. Hartenstein, 
girls to depict — criterion, found that boys were about twice as likely as 
Associates of (objects actually seen. She noted also the effect of siblings and 
elieved to Bem age upon the character of children's drawings. This she 
he drawings ee greater than that of parents or teachers. She observed that 
the Trane, of girls with brothers but no sisters were likely to be modifed in 
only siblings Probie gam and that the converse was true with boys whose 
i 5 girls. 
the tee and Foley (10) found many resemblances to the art of children in 
White and Ths el ane ga artists who paint merely for their own pleasure. 
SUCcessfy] Fe hnson (312) report that children of nursery school age were more 
10g the subs interpreting drawings made by their contemporaries than in nam- 
. jects shown in modern paintings, particularly those of the impres- 


Slonist 
i pe Many people will not find this surprising! 
te experiment by Kréber (150) would bear repetition as a developmental 
r four thousand sub- 


st A 
jects ‘bee subjects with a wider age-range. Kréber had ove 
; Beate the ages of thirteen and sixteen years attempt to draw from 
Simple ge Picture of a formboard into which they had previously fitted eighteen 
made = Ometrical figures—a circle, a square, a star, etc. Half of the subjects 
after a ia drawing immediately after fitting the forms in place; the remainder, 
Covered fex of two hours. No age differences were noted within the range 
Was not | ut boys reproduced more figures than girls though the sex difference 
ed ina arge. The more complex the figure, the more likely it was to be modi- 
Ccordance with its expressive value for the subject. 


amily resemblances in drawing were studied by Kretschmann (148), who 


ad ten = 
€n judges attempt to match the drawings of parents and children by a 
bly better 


Meth kaa: 
t aee Similar to that of “blind analysis.” Success was considera 
eeman = Various cues having to do with similarity of style were reported. 
of identi ie Saudek (272) studied the handwriting and drawing of three pairs 
Ssed Bie twins. Their major interest was in the handwriting, which is dis- 
Ut the si Some; length. Specimen drawings are reproduced with little comment 
Oth th imilarities in style are apparent. Itis hardly necessary to point out that 
and e ese findings can be accounted for quite as readily by mutual imitation 
me nvironmental motivation as upon the assumption of the inheritance of 
Seve Special talent or behavioral tendency. Meloun (201), in common with 
ral others, found a low positive correlation between skill in drawing and 


Wality of handwriting. This is quite to be expected. 
been applied to scores based on drawing tests or prod- 


Factor i 

analysis has 

both e Findley (oo)sane Koga and Naka (146). The factors identified in 
iot cases appear iy involve perception and memory. Neither study discusses a 

Motor performance factor. 
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It has been assumed by many that emotional stress incident ie 
—the distress due to the breaking up of families and more especially 
the terror experienced by those directly exposed to conflict—would be 
mirrored in children’s drawings. Perhaps this is the case, but if A 
those who have attem pted to study the matter have not been sufficiently 
skilled in the language of child art to read what is there. In most quat- 
titative studies the analysis has been made rather superficially in terms 
of the percentage of drawings which overtly depict war themes. To 
the present writers it would seem more reasonable to expect that chil- 
dren genuinely and deeply disturbed by such experiences would be likely 
to express their feelings covertly rather than overtly, and that only 
painstaking search would reveal the nature of these signs to an outs! p 
observer. 

Direct effect of the war upon children’s drawings does not appeat 
to be large. Hildreth (128) reports an increase from 14 to 22 per ce? 


in character—tanks, soldier# 
er cent of the free drawings repre 


hee engaged in civilian occ” 
a *ch- 
fulfillment” aspect of dreams pointed out oe analogous to the ‘wis! 


reud; they represent thé 
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children’s a 
had i to forget the painful experiences through which they 
y passed and to experience peace and security once more. 


DRAWINGS BY THE DEAF AND BY THE BLIND 


U 

give “vn enpi that the elimination of one sensory avenue may 
have Saa a superiority in others, a number of persons 
utilized the Dr an drawings of the deaf. Three of these studies have 
Provide more ee -a-Man Test, assuming that this test not only may 
given by sub; yective evidence of compensatory mechanisms than is 
of the ie judgment, but also may constitute a better index 
Verbal = va ual level of the deaf than is given by tests of a more 
eaf that fall nei The three studies agree 1n finding mean IQ's for the 
are as follows oo below the mean for the hearing. The averages 
enough (275) n and Williams (243), 80; Shirley and Good- 
Stitutional cases. Springer (284), 96. The first two studies utilized in- 
Special dat ma The last included day school children enrolled in 
a higher se s for the deaf in New York City, who probably represent 
een placed 1o-economic level, on the average, than children who have 
in institutions. Thiel (291) on the basis of an examination 


4Pproximat 3 s 
fo Proximately two thousand drawings made by children in schools 
e development of drawing 


Slow ; 
wer, Pintner (246), using the 


fon 

nd : 

ane that deaf subjects between the 
Performed as well but no better than hearing subjects of corre- 


SPond; 

t oo age. Although the deaf girls did slightly better than the boys 
Ta denen no superiority over hearing subjects. All this is in direct 
iased on to earlier studies in which more subjective and possibly more 

methods of evaluation were used.’ 


Weak. far the most important study of the art w 
-sighted is found in Lowenfeld’s The Nature of Creative Activity 


Ql 
- be will be discussed in the section on projective methods. 
ressio 9) has described methods for training the blind in artistic ex- 
Work n. He expresses the belief that many blind are capable of art 
Of th of exceptional merit since they are not hampered by a knowledge 
itieg € non-essential details that confuse the seeing person. The possibil- 
of finger painting in treating the emotional problems of the blind 
To been noted by Napoli and Harris (221); a number of case studies 
Ow how this procedure can serve as a means of mental catharsis where- 


ages of eleven and twenty-one 


ork of the blind and 


? See Goodenough (105, p- 276). 


z TS 
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š m nt and ag- 
by the blind patient may objectify the feelings of gers ee. 
gression that result from the frustrations due to his condi 


s-GROUPS 
THE DRAWINGS of CHILDREN IN DIFFERENT CULTURE 
With the 


studies in the 
larities betwee 
critical discussi 


(39) has included a few 
tensive anthropological report on primitive art. 


d- 

: rt pro 
A number of people, however, have been interested in theag col- 
ucts of the children of primitive groups. From drawings origina” 


P si in 
among certain very primitive Indian tribes living 
high plateaus of Bolivia, R Its in the 
observations, He states that the drawings made by adults 
groups were hardly disti 

children under the age of 


an. 
much the same and they 


or 
Du Bois (71), in her study of alone eee 
Ses, including over one thousan 


er 
cent of the girls’, Plants, animals, and buildings account for oe 
cent of the boys’ figures, and Plants, tools (including tattoo designs 


aoe off 
come aad pnildings make up g Per cent of the girls’ figures. Du B 
remarks that children’s drawings 


z ivity) 
: » Ordinarily made as a play mi and 
have no relation to Alorese adult art, which is primari ly stereotype i: 
decorative. When Specifically aske ta figure, 
k Portray the human od- 
group of children produced results which were well below the Go e 
enough age norm, but the drawings of a second group ranked at t 4 
standard. The author prefers to Speak of ifferences in “aptitude, adap” 
tation, and the development of skills” yD: 578) rather than of com 
parative intelligence. As in other primitive Sroups, the children show? 
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no consi . “ r 
Appia C t ality of drawing and no attempt to portray space. 
in French fn a Grawings of the human figure from Negro children 
accretions commo me These drawings showed the developmental 
Parable in sanin 7 found m European groups and were quite com- 
age. If anythin y ith drawings made by European children of similar 
than European 8, co Negro children showed more creative imagination 
ing not in a : he children drew typically from right to left, a find- 
Cussed Ree fer with the directionality noted in certain studies dis- 
man from 48 f ‘Lb this paper. Steggerda (287) obtained drawings of a 
Performance ull-blood Maya and 330 Maya-Spanish children. Their 
tie Gooden was appreciably below the work of Navaho children and 
Paget cn norms, age for age. 
Y children o who studied more than sixty thousand drawings made 
slands, and ee various parts of Africa, India, China, the South Sea 
between the a a kere, does not agree with the view that the difference 
€ influence a a primitive children and that of children reared under 
tan manner of estern culture is in the main a matter of level rather 
with which of development. He accepts the two general principles 
epict atura to investigators agree, viz.: that children draw not to 
empt sce ut to tell what interests them; and that because they 
reed to in nes and objects far beyond their technical skill, they are 
Second poi vent their own symbols or devices for indicating them. The 
i aber (217), has been particularly stressed by Fallaize (88) and by 
airly high Not all groups adopt the same symbols, but there is a 
aget st egree of similarity in those used by any particular group. 
local ates (p. 138) that “however they may have arisen, distinctly 
o 
Amon, are often peculiar and unconne 
Ma 8 these specialized features 


Ori ; > 
i children begin to draw the human figure in profi 
the average American or European 


l around the age of nine. “Mixed 
ut are very common among 
is also common among sev- 
tically never found among 
the widest variety 
tribute 


ges . 
child a six to eight years, whereas 
Profile oes not make the shift unti 
e Ws also are rare among the Maoris b 
a on rice The “hourglass trunk” 
ers Th, separated groups, but is prac 
of symb i e nose on the full-face human figure shows 
Such 1 olizations from group to group. Paget is not inclined to at 
He ocalized modes of representation to adult teaching or example. 
Ooks upon them rather as traditions handed down from one genera- 
as children’s games. 


was sO impressed by the naturalistic qualities of the 
he hen children who up to the three months before 
i T study, had nev ed a pencil that she was 
nclined to believe they possessed unusual qualities of eidetic imagery 
and that the remarkable excellence of their drawings resulted from trac- 
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> ER rarely, ! 
other investigators have shown that the eidetic image can 


à ibed with 
, be reproduced graphically, even though it can be describ 
remarkable fidelity. 


Of the descriptive stu 
countries, by far the 
Foley (8) on some six hund 
twelve. These drawing. 


n 

: : known, a! 

» (b) mental ages of the children were OU 'ationality 
(c) many of the differences ascribed by these authors to na 


<0 
3 ‘ work 
y to the age Progression shown in the 


à one 
reflect whatever differences may exist from 
country to another in respect to Standards of what is good art. 
stretch of the imagination can they ion, 
est in child art from the countries in ne age 
A second study by Nastasi and Foley (9) describes the a 
drawings of Indian childr 


- British 
en attending a government school in p: the 
Columbia. The authors state that both the subject matter a 


rut the age of the Subjects is not stated. 
The Draw-a-Man Test has b : 


groups of Mexican and a 
mean difference in IQ of ae 
Eells (78) gave both the sce 
dified form of the Stanford-Binet to several na 

groups in Alaska. Al 


no mean he 
e IQ's in the low 90's on t! 
rawing; group averaged above g ical on 
ferences are small, the rank- the lame oem hips 


: J 
the two tests. Menzel (202) gave the Goodenough test to approximates 
two thousand school children jn East India. “Phe scores earned w 
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far below 

cially ie dorga for other national-racial groups. This was espe- 
may be the res i earned by girls over the age of ten years—a fact which 
Datta’s (63) w E of the seclusion of girls as they approach puberty. 
id not indic z with Bengali children revealed age progression, but 
raw-a-Man oe comparability with European results. The 
Standardized fo Chien been translated into Chinese by Chang (55) and 
Sand alem entar hinese children by Hsiao (132), with over four thou- 
Y the tet children as subjects. Huang (133) is impressed 
inese children o developmental sequences in the drawings of young 
cultures, but fear to those found in the work of children of Western 
e a onal hep aed surprising if there were no differences between 

In additio and Chinese standards for this scale. 
graph, the be the study by Eells mentioned in a preceding para- 
merican ‘emi scale has been used with at least four groups 
Pec roge ians. The first of these, by Telford (290), was carried 
chiefly Chi rnment reservation in North Dakota; the subjects were 
Were a ns and Sioux. Both full blood and mixed blood cases 
elford ka, tee the group as a whole earned an average IQ of 88. 
Merican Ne iefly interested in repeating the studies carried out with 
tion ite aa which have, in most cases, shown a positive corre- 
Api - a the level of intelligence and the degree of white blood. 
smal] ii 2 the case for the Indians, however; as a matter of fact, a 
e A oes ar tendency in the opposite direction was noted. 
UNities fe 4) reports a study of Sioux in two South Dakota com- 
102 Q » Children in the one with more “white influence” averaged 
= ee and the other averaged 113.6. To the geneticist, such 
as been Pe nt indicate that interbreeding between Indians and whites 
Oth Taces arried on chiefly by the less intelligent members of one or 
art ‘a (64) studied Hopi children, a group among whom graphic 
by Male ee an important place. However, it is practiced chiefly 
raw-a-M e found a marked sex difference in performance on the 
an Test. The mean IQ earned by the boys was 117; that 


€arnedq 
by the girls was 100. Breakdown of the figures according to 
increase and the 


age s 

Sirls ayes a fairly regular tendency for the boys to 

More ecrease in relative standing as age progressed. A similar but 

R extensive study by Havighurst and his associates (122), which 
ed a similar 


inyo 
Sex Wed children from six different Indian tribes, show si 
here art work is chiefly the responsibility of 


k ifference in all tribes w nsibi 
males, Russell (261), however, found that among Zuni children, 
lture patterns were less noticeable in the results of the Draw-a-Man 

hen free choice of subject was permitted. 


Sst than; . de w: 
> an wings ma $ we ; 
in drawing ans in opposition to the findings of Dennis 


Th 

IS, Of a is by no me i 

and} sla ee 1 ‘The tests reported by Havighurst are discussed some- 
ghurst. lation to anthropological findings in several 


What Tides extensively in re 
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Monographs (138, 160, 184, 292). The McAdory Art Test was Sh: 
to Mexican children by Stolz and Manuel (288) and to Navaho in the 
children by Steggerda (286). The Mexican children were also ge te 
Meier Art Test. Both investigators failed to establish any ais 
relationship whatever between test scores and proficiency in the Mes: a 
arts and crafts practiced by these groups. Vydra (307) worked 0 ied 
series of ratings for judging the artistic merit of drawing. He eet 
the method to compare the quality of drawings made by the cht The 
of different racial stocks in several elementary schools in Slovakia. ans, 
rank order was found to be as follows: Slovaks, Hungarians, paso o 
Jews, and Gypsies. In America, Merry (203) could find no eviden 
an unusually large number of artistically gifted children among tof 
of Jewish, Negro, Italian, or “native white” stock. A brief accou y 
the drawings of young children in Soviet Russia has been g!v¢ the 
Labunskaya (151), who takes the position that child art reflects 


b f ANE ucêl 
social character of the time and circumstances in which it is pi dif- 
and, as such, is wo 


rthy of careful study. He describes a number © 
ferent types of research said to be in progress but gives no results. hil- 
Developmental changes in the work of Brazilian and Bolivian re is 
dren when free choice is permitted were studied by Rabello (251). was 
usual in these studies, variability at all ages was large and are e 
much overlapping from age to age. The findings do not appear ai the 


aed pom those of children in other countries. In their stu ten añ 
€-choice drawings of Serbia i Baumgarte 
Fetes (21), ies lan refugee children, Ba n ee 


noted an inte i ionship betwee 
sex of the child artist an a ea Í 


chiefly males. Girls under the age of ten dmit 
Inasmuch as the camp did no i 
ears, the study yields no data on a shift Oaa 
Pec ing the opposite sex in boys as they appr by 
puberty. As far as we aware, the point has not been consideré 

4 ’, . H or 
Cee eee method described elsewhere in this article, Tayl 


Ua 
castes and religious phrenic type” than she reported. Of the va 
ains showed less “ S: 
T aab influences seemed r drawings than the other mo 


groups very reliable ake the comparisons between SU 


Considering all the evidence 


a thus far described, it is clear that cul 
tural differences do appear to a g 


reater or less extent in the drawings ° 
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children. Th è 
search for a a writers would like to express the opinion that the 
-~ Personal-social ure-free test, whether of intelligence, artistic ability. 
characteristi å i i 
| and that the nai ristics, or any other measurable trait is illusory, 
Tequirements bea assumption that the mere freedom from verbal 
tenable.? The st = a test equally suitable for all groups is no longer 
very clearly as f udies by Dennis and by Havighurst point the moral 

iers hoo | ar as the Draw-a-Man Test is concerned. 

Correlations oat been an emphasis upon the need for higher self- 
test designed fo Steer correlations with an accepted criterion in a 
comparisons b or individual diagnosis than in one intended only for 
many psychol etween groups. We also believe this emphasis has led 
that for he pc to overlook an equally important principle, viz.; 
id group comparisons a test must be equally suitable for 


all the 
grou 
ps concerned. The determination of “suitability” is not an 
t requires the researcher 


ĉasy Matter 
tter but it cannot safely be ignored. I 
fully conducted experi- 


© set 

“uci hypotheses and to test them by care 

Cultural Se analysis will often suggest in what direction sources of 

o erret maa lie, for performance on a single item is an easier fact 
rom this standpoint than is total score on a many-itemed 


est desi 
< Sesign 
trait, gned to measure some general and, often, not-too-well defined 


We 
. m ~ . 
ay illustrate our point by a further consideration of the find- 


Mgs f 
sie Goodenough Draw-a-Man Test. Repeated studies have 
ounds a eien used with children of reasonably similar cultural back- 
as q crud o are equally motivated to do well, the test is serviceable 
rei Measure of "general intelligence,” although the moderate 
„Cannot pte and correlations with outside criteria make it clear that 
inet type he as a satisfactory substitute for individual tests of the 
Suited foz t STO such facts, one might conclude that the test is better 
Mated TR individuals than for ranking groups in order of es- 
arativel i ligence, provided that the individuals studied are com- 
ults, Th, omogeneous in respect to other factors which affect the re- 
S better Us; the rule that a test of only moderate reliability and validity 
ion of ion to the study of group differences than to the identifica- 
acce ifferences among the individuals comprising any group can be 
> SPted only with the reservation that the test is as well suited to the 
rests and experiences of one group as to those of the others. 


i 


8 S f : *% 

The e; b Goodenough (104) which reports the differences in standing on 

the De. ay study bY 7 he children of immigrants to the United States from various 
aw-a-Man Test b = 3 25 

ly no exception to this rule. The writer hereby apologizes 


UTE F 
or n pean countries is Ce" 
r it! 


tainl 
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SPECIAL ARTISTIC TALENT 


For valid diagnosis of talent in art, some reasonably objec 
criterion is obviously needed. A number of the studies mentioned i 
the preceding sections of this paper have a bearing on this quena 
particularly those dealing with tests and measurements. In this ony 
we have included only those studies in which the aim was primarily 


ers 
Among the latter, the studies by Grippen (113), Dow (68, 69), Rot be 
» 294), described in an earlier section, shou 


eg: h i ingi 
!S Imagination and the quality of his feel! 
as shown in his portrayal of form an Its from 
ek s ” which necessarily results tha 
the interrelations of the first three. Schmidl-Waehner (268) insists 


. . . pige a ee 
s the size of the drawing, its position on the see 


kof 


. . 0 
manipulating colored lights directed upon a grouP 


-a the 
clay figures before a suitable background. As in many such studies, ie 
lack of a suitable criterion for evaluating the results proved to Dil 
major difficulty, Knauber (144) studied the art abilities of young ©) 


. . i 4 
ne child in thirteen shows definite talent 19 ang 
i however, was the only criterion used in rati 


means of graphic symbols. Th 
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ments and 
may, they teak | age norms in terms of which differing levels of talent 
et nk, be distinguished. 

gifted sean H persons have examined the thesis that artistically 

tionally S a more likely than the generality to be morbid, emo- 

formly, the fin eccentric in their habits, or even psychotic. Uni- 

may be cited a have failed to confirm this belief. Two examples 

using the enn (53) evaluated the art ability of older adolescents, 

experts of art ory and Meier-Seashore tests and quality ratings by 
products, He found no relationship whatever to measured 


Ov ss was indicated. 
K Itiv à : n 
e correlations between teachers’ ratings on the personal- 


raits i ; 
: co pupils and ratings on artistic talent have been reported 
Clecte ia S (93). Cattell (54) has developed ratings on 35 qualities, 
ated EAR na ns the totality of personality. Eight of these corre- 
bilit , wee (though actual values were low) with artistic drawing 
Pecific findi jects were about 180 young men. Generalizing from the 
Ne ties ings, Cattell states (p. 140): 
Spirite ment of this syndrome with the popular stereoty 


e » un if ae e Git; 
Phased thee careless, Bohemian artist is very striking, 
e hat at the time the ratings were made, no one had any 


Purpo 

S : E a 
i € was to correlate them with artistic ability. 

art teachers of the drawing 


The ratings of per- 


pe of the earthy, gay, 
yet it must be 
idea that 


Ig Gite 
ability ae was a judgment by skilled 
Sona ity own in work samples by his subjects. 
tel Sher ion obtained from an entirely different group of judges. Cat- 
ten, ae that a person inherits the appropriate temperamental 
Whi les; he acquires drawing ability as such on the basis of interests 


ch h; 
asas temperamental qualities generate. ; 
Red t udies of the development and behavior of children who were 
a l o have marked talent in art or of the early work of those who, 
rep ts, achieved fame as artists, are fairly numerous but few of the 
(23) S have much psychological interest. One of the best 1s by Beck 
ma who describes the early development of Romano Dazzi and a 
er of other child artists, together with an analysis of the factors - 
Medi in pee a) a hae 
1 self-development. bs 
“4 self-expression blind from ri who at the age of seven, 


Port, 

ed 5 

Was aoe case of te by means of an operation. Almost from the 
egiz ver partial vis Chowed exceptional artistic talent, particularly 
Sinning, this boy = wad composition and the use of color. In view 


W: 
ith respect to des! 


that 
and 
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; special 
of the previous complete absence of visual experience orad ei 
training in art, Meier looks upon this case as affording ra titude tii 
evidence for the essentially innate character of artistic aol Meier 
the third volume of his Studies in the Psychology of Art ( f artistic 
lists six factors, all of which he considers essential appie EE 
ability. These are as follows: manual skill, energy output an pagination, 
tion, aesthetic intelligence, perceptual facility, creative im 
and aesthetic judgment. He adds (p. 158): pring this 
It is the thesis of the writer that the person with these six factors ae without 
end {extraordinary artistic accomplishment] about and that the pers 


a 
ition is, therefore: é 
these cannot bring this about to any great degree. The position is, 


in 
: fe Sa evolv! 
the entire dynamic Process is a closely knit, interdependent, and 


t 
ulty, as we have said before, ng pie b 
i - We still ask, with Kipling, “It’s pre 
is it art?” 


served in his drawings. This fa 
require further consideration he 
only briefly a few recent Studies q 
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The fact see 
ceptions to Ng a low positive correlation gives leeway for many ex- 
illustrated by a general rule, some of which may be quite marked, is 
fourteen whose S reported by Vaughn and Hoose (301). A boy of 
the 60’s, was pier pedi by repeated tests had fallen consistently in 
directly and iro to have exceptional ability in copying drawings both 
Judgment and m: MEmMOry: He also ranked very high on tests of art 
original Mes ey appreciation and on tests of visual imagery. His 
School records as also ranked above average in artistic quality. His 
conduct, A a very poor, both in formal subject matter and in 
talent brought aie to a program making greater use of his special 
bel and ares marked improvement along both lines. 
feebleminded : (2) made an interesting comparison of normal and 
of Lewin, P subjects using a plan similar to some of the experiments 
to over four ki pers on which a 4-in. square had been drawn were given 
squares, a rea adolescenti who were told to divide it into smaller 
ing; those wi ag? with IQ's above 80 most often utilized cross-section- 
Separate| ith I1Q’s below 80 were more likely to draw each square 
urlo 

gence ene, Thomson (135) studied the relation to age and intelli- 
Sions; (1) The aspects of drawing. They present the following conclu- 

he tendency to perceive the specific rather than the general 


age d design increases with 
intelligence; (4) The tendency to 

A 6 pereeption is positively related both to age and to intelli- 
age ort rtistic expressiveness as such shows little relationship either 
© state o intelligence. These findings are in general agreement with 
ment made in the first paragraph of this section, that the cor- 


relati 

on Se eyes ‘ : : 

OW. Ty ee artistic ability and general intelligence 1s positive but 

IQ's 9 his connection, it may be noted that the estimated childhood 
9 although much above the 


aie famous artists studied by Cox, 
or were still below the average of most of the other classes 
ical geniuses studied. Only the soldiers ranked lower. 


ART EDUCATION FOR CHILDREN 

area are of interest to teach- 
hologists, only brief mention 
the most complete survey of 
Yearbook of the National So- 


gen 
t C 


In 
Ers a TeS as most of the studies in this 
ofa 4 art supervisors rather than to psyc 
art ew of them will be made here. By far 
ciet education is presented in the Fortieth 
Y for the Study of Education (222). Other reviews of methods used in 
Te * Cox, Catharine M. 7° of three hundred geniuses. In L. M. 
tman (Ed.), Genetic Studies of Genius, Vol. II. Stanford University, Calif.: Stanford 
niv, Press, 1926. 
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P r linson 
the teaching of art have been prepared by Garrison (99), ar ait 
(298), and Liese (168). Some discussion of instructional metho 

also appear in many curriculum studies. 


; je 
Writers on the developmental aspects of children’s drawings E 
generally expressed the belief that free expression is better eee 
conformity to rules and principles as a method of cultivating art oe BE 
Even greater emphasis on this point is given by those who  eulacly 
therapeutic value of child art. This principle has been hes (37), 
stressed (though with differing expected outcomes) by Bi (254), 
Dumont (72), Foley and Anastasi (94), Lowenfeld (174), Rea adds 
Schaefer-Simmern (263), and Viola (303). Kerr (141), however, eity- 
that freedom of expression must be cultivated, not left to apona ae 
A somewhat different Practice is favored by Todd (297), who anv a 
training children in a “graphic vocabulary” consisting of eg 
symbols, forms, and figures. Like letters of an alphabet, these | s in 
may be combined in an almost infinite number of different way an 
borders, posters, and other forms of decorative desi Powel (249) ny 
her associates at the Cleveland Museum of Art, Voss (305), and En 
aintance with the work of great masters a ai 
art appreciation has a favorable effect on the art V 


. nts 
Mott (214) with children, and Geck (100) with college auo 
have shown that dding kinesthetic experience to visual and aud! 


i Il 
e experimental and control subjects were ee oe 
i © age, sex, and intelli found that tra 
definitely planned to hel a igence, fo 


z ective than other methods commonly us¢ 
in schools. Okerbloom (235) has presented some data on the effective” 
ness of Hoyt Sherman’s method of teaching art. The essential feature 
ining students to perceive a scene or on 
} me feature is taken to be predominant wit 
other parts subordinated to the central theme, but nevertheless dynam- 


DRAWING AS A “PROJECTIVE TECHNIQUE. 


” I. THEORY AND METHODS 
Many present-day Psycho 


er forms of 


children’s feelings and desires, Such acti 
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only the $ 
dopati anes emotions dominant at the time, but also the more 
though BS asting characteristics known as ‘‘personality.” Al- 
made, the ered attempts to validate this hypothesis have been 
Moreover Bs omen methods used have frequently been ill-chosen. 
Jected into the a and concepts have in their turn been pro- 
stances. This be pretations of the children’s “projections” in many 
soundness of proj ok provides additional evidence as to the general 
accuracy of the aot theory, but it does not induce confidence in the 
ing has eia m ee a In far too many instances, the reason- 
'S used to vali “nen ar as, for example, when the same group of cases 
it, Neverthelas ate a hypothesis as was originally used for formulating 
evidence a ss, flimsy though many of the studies are, the accumulated 
Signs by ti tig that the basic concept is sound. Useful and valid 
for the eee ns of which dependable conclusions may be reached are, 
ell [25}) oe ke still to be ascertained. Many have been reported 
and item t ere is little uniformity with respect to their character 
Pecteq eee meaning. Some agreement in interpretations is to be ex- 
ols by oh eae of the common acceptance of certain classes of sym- 
analytic ee who have been strongly imbued with psy- 
ee teory. That smearing of colors should be accepted as a 
indicate ie Ppt that a preference for red should be thought to 
black bonla co of aggression, or that excessive use of dark brown or 
in terms of denote depression are assumptions easily understood 
owever a adult associations. As far as children are concerned, 
Ories, The i e evidence is available beyond that of selected case his- 
sentative : Ane made by these children may or may not be repre- 
of a like ie those made by others whose behavior is similar. Drawings 
indication ype may be equally common among children who show no 
lize. re P the behavior such drawings have been assumed to sym- 
Work Wal this has been said many times before, but so much of the 
h projective methods has ignored the caution that it seems 


We 
— repeat it here. 
chie many studies that have dealt with the art of nursery school 
1S the by far the most elaborate in its conception and presentation 
Olim andsome two-volume report by Alschuler and Hattwick (4). 
Presu e II presents the statistics on which the conclusions of Volume I 
ot mably are based, together with more complete biographical data 
ty each child. Here there is evidence of considerable confusion be- 
dea that which may be true for an individual and that which is 
aracteristic of the group to which he belongs. An example is a case 
escribed in Volume I. A little girl designated as Aileen, who was 
Shuttled back and forth between the homes of her divorced parents with 


Si 
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tive, 
occasional side trips to the home of a grandparent or other a 
repeatedly painted an ovular red mass which she said wee in nursery 
Actually, 133 of the 187 paintings made during her first year figures, 
school were of this type. The authors state, without agile when 
that these paintings were more likely to be made during peri bsequent 
the child was unusually depressed and upset, and that in a she nee 
years when her paintings had advanced to the pictorial SaR Lome life 
infrequently reverted to the old pattern at times when she figures 
was more than usually unhappy. One would have liked so Jausible: 
here, yet the following explanation (Vol. I, p. 12) is at least p 

It is not difficult to unders 


u 
S ur as the 
about “home”... . In her persistent painting of the ovular red mass, 

data substantiate, Aileen 


which would give her ade 


t 
ing. There is no good reason to Pjer from 
ge of children is universal; it may well di 


"i sons pos” 
- If this is true, then the only generalization’ Ps 
sible are in terms of Principles, not of specific symbols. The crit 
of Harris (118), Ande 


aid to securing free verbal e; 


à to 

ositeen years. First they were told É 
draw a tree. This was used as the standard with which other drawing 
were to be compared. The chil 


s 5 
and a dying tree. Comparisn a 
t and width, the direction in which hil- 
nd a number of other features. The c 


| 
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dren were a š 
did. Ra ees iheir reasons for making the kind of drawings they 
similar conditi agination of their own kinesthetic sensations under 
The Garces was the typical reason given. 
literature a sontet of the self is commanding more attention in the 
toncept has ag years. The significance of drawing for the self- 
olff, like Appel, discussed by Dallinger (61) and by. Wolff (321). 
show how ea suggests that the child’s drawing of his family may 
Over’s (189) f oy about his psychological status in that group. Mach- 
Self is pr ede ly elaborate theory is based on the hypothesis that the 
tion can be be i drawings of the human figure and that interpreta- 
that a subject's « on direct analogy. Brown and Goitein (43) believe 
istortions ce : self portrait, drawn while blindfolded, will reveal in the 
olff (319) $ ai characteristic personality ‘‘needs.” Spielrein (280), 
kawinese mad Mira (206) have also noted the clinical significance 
Bühler G) e without visual inspection of the results. 
Stanford p47 Pas used the familiar Ball and Field Test from the 
and Harto net to study the effect of emotional disturbances. Wechsler 
Bender-Gest (311) have used mirror drawing for a similar purpose. The 
Clinically a alt Test (28) already mentioned has been widely used 
i ingsiea ut has not been much discussed in the literature, although 
(116) ba (36) has reported an attempt at “standardization.” Harms 
S proposed three methods which he considers likely to prove 


Useful . 
ne 5 she study of neurotic children: (1) single lines drawn to denote 
rawing ng affective value (a method later reported more fully), (2) 
Strong] a picture to illustrate any word of his choice from a list of 
asked p, fective terms, and (3) the “face” test, in which the child is 
il De e one picture illustrating the thing he likes best and another 
fered mg the thing he most strongly dislikes. These devices are not 
i neked products but as suggestions that have appeared 
englan a in a number of preliminary cases of which examples are given. 
draw th (86) asked a group of ten- to fourteen-year-old children to 
fall t aoe important event in your life.” Twenty-seven per cent 
fear sit e drawings were of fears, and the great majority of drawings of 
lang > “uations reflected traumatic episodes. On the basis of this, Eng- 


of 


On, ‘sf inclined to the notion that fears among older children are pre- 
te antly concrete and based on trauma. Most child psychology 
children are principally 


ext A 
i ook writers tend to hold that fears in older 
learning. He does not question 


e 8inative and based on associativi 
Cou] go culty or ease with which different kinds of complex events 
be depicted. Williams (315), who was also interested in questions 
wha cthodology, found that drawings made by maladjusted children 
th en alone in a room without distracting influences are more revealing 
hoe those made in the presence of the examiner. However, this finding 
Ould be checked; it may vary with the interpersonal relations of 
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F ving 
examiner and child. Most clinical psychologists hold that the drawing 


behavior itself must be observed. : lo to show 
Zilahi-Beke (328) made use of the works of Michelangelo ae 
how childhood experiences may influence the character of Hea OUE 
of an adult. He explains the gigantic size of the figure of alte Haale 
David (with whom the artist presumably identifies himself) on. n of his 
of Michelangelo's jealousy and resentment of the favored positio e of six 
older brother. Shock and grief at the loss of his mother at the «2 icte 
is suggested as an explanation for the loving care with which he : Pd h- 
the figure of the Virgin in the Pieta group as well as for her vr ie own 
ful appearance, which would correspond to his memories OF ; and; 
mother at the time of her death. These speculations are a ied 
to some extent, plausible, but there is, of course, no way to veri rider, 
On the basis of a critical study of the drawings of eight le 
four of whom were popular with their playmates and four TOR aac 
Elkisch (80) developed a method of scoring by which a child i ene 
i be diagnosed. Following are the criteria used: rhyt 
vs. rule; complexity vs, simplexity; 


É cee 2 (ies jpe are 
tegration vs. distintegration, Examples and definitions of each tyP 
given. Until the 


said about its usefulness, particula 


s : Š FAE chach- 
for personality than meanings per se, is reminiscent of the Rors 


; tt 
choanalytically inclined who favor 
ings,” Schilder and Levine (266) a 


BREE Pretations of content. 
A similar emphasis on formal “ 


dir 


STUDIES 7 
IN THE PSYCHOLOGY OF CHILDREN’S DRAWINGS 409 


with an ac : 
n mondpragh (46) se = cases and samples of their drawings. Buck's 
rules for scorin Tie ies detailed definitions of scoring categories and 
fortunately x ae hus, a basis for quantitative study is afforded. Un- 
teristics ag eee £ i own statistical criteria for denoting certain charac- 
In statistical lo Be » while consistently applied, appear to have no basis 
n Buck's iets satisfying a particular level of significance). 
gee ese P aes by Payne makes some suggestions 
(117), Ab alr ona approach to the problem is described by Harms 
Sulit ee ten thousand subjects ranging in age from the 
certain words o e adult level were asked to draw lines representing 
silent,” ete ae verbs and adjectives such as “walking,” “ery,” 

c. His immediate task was to reduce the material to a series 


Of object; 
ject , z 
vely defined types which could be used as a basis for further 


Work Si 
aos SIX fi . x 
orms were eventually delimited: (1) monographical, (2) cur- 
l times in a running 


Swe, in S 
ine, hers the same figure was repeated severa 
~~» Undulation graphical, (4) script, in which a long line was drawn with 
the subject or circles such as to suggest writing, (5) spatial, in which 
or form of rege to convey the quality by a change in the direction 
Seemed t the line, and (6) final, in which the only guiding principle 
© be that of bringing the line to an end, Whether or not the 


Meth, 

_ “hod ae at : 

ty May prove useful in the actual differentiation of personality 
e study is one of the most carefully 


similar method, Krauss (147) 


f students to depict various 
ect identification 


pe p 
Worked wane to be seen, but th 
found aoe in the field. Using a very 
motional when lines drawn by one set o 
S made states were shown to a second group, corr 
erh in 72.5 per cent of the cases. 
of child aps the most daring of the methods proposed for the analysis 
hel by means of drawing is that given by Wolff (321) 
the Pres roe of Graphic Elements on pages 223-226 of his Personality of 
ar ‘Gen: Lool Child. Although the table is preceded by a few precaution- 
atel arks, the list is presented as if it were wholly factual. Unfor- 
tely, it is likely that these cautions will be unheeded by the en- 
be impressed 


usia s A 
t ys and the scientifically unsophisticated who may 
plausibility of the argument. Some seventy characteristics of 


chi 1 
eee drawings are arranged in columns with the personality attri- 
Ples se indicated thereby placed in a parallel column. Exam- 
Preference for circular movements—Balance, 
evading any decision, manic-depressive 
reference for shadings—Tactile sensitivity 
I Interruptions ins Stubbornness, nega 


trokes— tivism 
s 1S to þe noted that most of the drawing characteristics named repre- 
Sent continuous rat ete variables, 
ccounts 0. 


though they are not so 
ina: 
dicated here. AP 


ty n 


changing moods, 


f individual cases, 
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; SNS zant- 
objective evidence for the validity of these relationshi ps is erg 
ing. Wolff promises a detailed description of the scoring n drewiht 
method, together with research evidence ina later oe sharia 
and handwriting (322). From our viewpoint, it is TERTE ER on. the 
later volume, although presenting some EE a mention 
projective character of handwriting, contains oniy a the detailed 
of drawing. Actually, it refers back to the earlier text since heal 
discussion and data! This illustration is presented to in : aren A 
too frequent state of affairs in the work with projective tec enki 
genious hunches and anecdotal “evidence” appear, but not pa samples 
objective analysis conducted with sufficient cases, or me ons HG 

Napoli (219) has been rather more cautious in his conc saan ch 
describes points to be observed which he thinks may mapas soit to 
diagnostic Purposes, but does not ascribe hard and fast m 
them. yn 

Brick’s analysis (40) of the significance of color preferences Sm 
in the drawings and paintings of children seems likewise to said 0 
dependent upon intuition than upon facts. The same can be of her 

achover’s interpretation (189) of the human figure drawings of 2 


roducts of the blind a y 
pearance of the external world is largely or W 


; insight i i : had, 
hidden, some insight into the nature of creative experience may be 


Lowenfeld (172) st 


i Its. 
y blind and partially sighted children and adu 
m about their mental 


STUDIES IN 
N THE PSYCHOLOGY OF CHILDREN’S DRAWINGS 411 


not always, di A 
tention upo iscernible to an outsid i 
t pon th er. There is a centralizati 
ing neglect of athe ca a convey the meaning a tp i A 
owenfeld’s di . parts that are equally open t vi E 
the m s discussion of th yoke visual perception 
a ese factors and his e iti 5 
the many remarkably fine color pri is eee 
highly stimulati color prints contained in the A ie 
1n projecti ating and should be read b i prendi ip 
ve it : ad by all who are int i 
bi yet published ban de e paychologs of art. Wiggin ain ne me 
sand a rati veloped a combination of 
z o a test based 
tween the Ee scale, which together are designed to ee 
est are insu cient 4 of graphic expression. Quantitative data on fife 
(174), Which i A to determine its usefulness. In a more recent fer 
Placed eee ee ‘a, as a textbook for teachers, Lowenfeld has 
gether with aon hasis upon the developmental aspects of drawing to- 
Re Varius sfa s on the possible significance of color, line, and form at 
ustrated, ges. Like the preceding book, the volume is profusely 


T hus 
the evi 
J idence accumulates that children’s drawings provide 


Slgnific 

Pletely dea for personality diagnosis. Thus far, however, no com- 
appeared ies characterological system based on this evidence has 
i, alles (309, 310) offers the only characterology based on 
aracterolo ch has come to our attention. Like many of the German 
Oriented cai systems developed during the thirties, it is politically 
Country, th schuler and Hattwick, and Wolff come closest to it in this 
Ities of nn ough the thinking of Buck and of Machover have possibil- 
rawing is sania into complete theories, in which a psychology of 
eeds ede citar with a psychology of personality. All this material 

M extensive validation. 
RAWING AS A ‘‘PROJECTIVE TECHNIQUE.” II. CLINICAL USE 

WITH MALADJUSTED CHILDREN AND ADOLESCENTS 


Ma 
dren ny have expressed the belief that disturbed or maladjusted chil- 
i -ngs from which the nature and causes 


), Levy (163), Sigg- 
tt (73) may be partic- 


and Dunne 
he princip. 


ons of t 


alth 
terial. 


ough 
they present little or no new ma 


Ques ss 
Y t o of methodology have interested 
i ost part, their material has been discu 


a number of persons. 
Section ssed in the preceding 
Suber for a small number of papers which deal specifically with 

tr tien ion of diagnosing maladjustment. Drawing as & therapeutic 
ESE HT tt for maladjusted children has been discussed in several stud- 
general, the theory assumes that the drawing serves as a form 
ut his difficulties. The 


of =; 
ment 
al catharsis whereby the child works 0 
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leading exponent of this point of view is Naumburg (223, 224, 223 A 
227, 228, 229), who has set forth her theories very lucidly an lof 
trated them by means of a series of detailed case studies. Serea 
these articles were later republished in monograph form (230). In = 
of the case studies, she has described in detail the stages in os 
by means of which the disturbed children exhibited | their ee io 
toward recovery, These stages differed from child to child accor ae 
his level of maturity and the nature of his problem but, in spite o eee 
casional regressions to an earlier stage, Naumburg believes that prog A 
can be observed readily by one who is skilled in reading the mie ka 
single example will suffice. A nine-year-old boy showing many in linic 
tions of nervous and emotional disturbances on first entering the “fil 
was interested mainly in copying landscapes of a relatively peac fe 
character, Later, as his repressed feelings were brought to ghk 

began to prefer scenes showing volcanos in eruption, storms at sea, an 

the like. He then began to make origi i , A 
skeletons, which were draw 


quently accompanied by profane or pence 
o draw fire scenes, At this time, his hosti A 
was openly expressed. Thereafter, he ie 
s themes and roles in which his improve 


a 
, : ed. Naumburg states that K : 
times, his drawings and t ss which accompanied them show 


i im- 
the imaginary. This was ana ) 
agnosis of schizophrenia. nae a 
work as a diagnostic and therapeutic me ie 
to express themselves verbally. ingle 
i | ) have given a fairly detailed report of a st Jue. 
case in which drawing was found to have a definite therapeutic ve Re 
on about several other cases is included. d by 
Ports of single cases have also been given by Merzbach (204) an 
Edelston (77). ild 
g ia pa a as a means of establishing rapport between aes 
and psychiatrist has been noted i tem 
N geioe oo) Y several writers, among 


whose c e d. Arlow 
and Kadis (18) take the same -5 Pas already been mentione In 


7 ; is. Bender and Rapoport (30) divide 
animal drawings of children into two broad categories, aggressive ir 
-categories under each head. Their Z 


STUDIES IN TE å 
S IN THE PSYCHOLOGY OF CHILDREN'S DRAWINGS 413 


for finding relati i 
studied as = Ag es “ the small number of cases 
questions -five in all), in view of which thei i 
berg oe the procedure is suggestive. Miles 
Pairs of sahjects One faper ee enir iee ee matched 
home for deiinc, ne member of each pair was taken from a detenti 
Were scored on E N other from a nearby high school. Paintings 
of subject, and he basis of predominating color, area of painting ahane 
tween fae ns a number of similar characteristics. Differences oe 
Per cent level ee and the controls reaching or exceeding the 5 
kategories cens confidence were found for fourteen of the seventeen 
conclusions fy idered. The authors are properly cautious in drawing 
sidered on oR these findings, for, as they point out, factors not con- 
ifferences AETR may have been chiefly responsible for the 
e z 
TE ae compared the drawings of seventeen pairs of children 
classes, | armed teachers as being the boldest and the shyest in their 
azardous ey a the small number of cases render generalizations 
tun cotin E38 interesting to note that the differences which appeared 
ary to what might be expected on the basis of surface reason- 


ng. T 
defnite shy children used brighter colors than the bold, and showed a 
preference for complementary colors. The bold children used 

f violet and dark brown. 


arke 
r co aa n A 
lors—in several cases a combination 0 
) found the use of violet 


n anot 
sed small group of cases, Traube (300 
n to be indicative of “depression.” Alschuler and Hattwick 


(4) 
not ‘ : 
Preferrin a developmental shift in color preference, younger children 
8 warmer colors (red, yellow), older children preferring cooler 
of a given age, 


Olors 

the s im, green). They maintain that among children 

and the vell adjusted and more immature will prefer the warmer colors, 
more over-controlled, “grown-up,” well-behaved children will 


Use th 
Schach. cooler colors. Ruesch and Finesinger (260) related the Ror- 
i color response to the use of color in paintings. The feeble- 
s, but gave no 


ind 
e 
cases used more red in the drawings than normal 
Introverts preferred gray 1n 
hese findings. 


e 
dır ee 

Png el Rorschach responses. 

ane signif Obviously, there is little agreement among t n 

ure and De of color preference has long been @ matter for conjec- 
Engla clief; its diagnostic value needs more complete verification. : 

pormal nd’s (85) comparison of the drawings of “middle class 

ave sep o tally retarded, neglected, and delinquent children seems to 
to p; ielded few differential results, a fact that may perhaps be ascribed 


Is 
al 
lure to control even such obvious matters as age and sex. 
of boys ina correctional 


«Vo 

stit arang (304) classified the art products et 3 

1 n, according to the themes depicted. “Erotic drawings made 

Ce Per cent of the total; adventure, 9.6 per cent; caricatures, 8 per 
: rings including 


au ` 5 5 
animals tobiographic fantasy, 6.6 per cent; figurative draw 
» landscapes, abstract designs, etc-» 32.6 per cent. The longer 
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had been the period of incarceration, the greater the number er 
products made—a fact which suggests that such work, like the A 
dream, afforded a means of escape from the accumulating unpleasa 
ness of their institutional life. 


DRAWING AS A “PROJECTIVE TECHNIQUE.” III. THE ART 
ProDucrTs or Psycuotic CHILDREN AND ADOLESCENTS 


. t t of 
Inasmuch as true psychotic states are rare before the latter par 


the adolescent period, the literature on the drawings of psycho 
children is scanty. The four reviews by Anastasi and Foley on m 
artistic behavior of the abnormal (11, 12, 13, 14), cover the field Me, 
about 1940, but, as would be expected, their reports deal mainly va 
the work of adults. We have checked their bibliographies against E 
and have eliminated all duplications except those dealing with the a 
of children and a small number of others in which significant eae 
or comparisons with child art are made. We have not attempted Its 
cover the fairly large body of literature on the art of abnormal RT, 
since the Anastasi and Foley reviews except in a few instances of 
type just mentioned. For example, we have listed Fleming’s article oa 
„On the use of finger painting in mental hospitals because of the POP af 
larity of the method as a projective device for use with children. Mel 
(208) has stressed the significance of the strange and unusual foe 
so often found in the drawings of the mentally ill and has pointed © o 
that while patients rarely depict their hallucinations overtly, they ari 
covertly by means of these peculiar symbols that are incomprehens! 

to anyone but themselyes, This is as true of children as of adults- 


ic patien 


STUD. 
IES IN THE PSYCHOLOGY OF CHILDREN'S DRAWINGS 415 


Abel (1) ask Peete 
a design Khe ar reap ee of institutionalized patients to produce 
and E éirved lue y 6 in. rectangle by the use of exactly 19 straight 
Or enred. «tae S: „She found that schizophrenics were particularl 
table to 7 getting in the exact number of lines, but were omiliy 
This lack oe e a balanced design; their drawings were ino 
less degree ee was especially marked in paranoids and to A 
Thereare x jects classed as “normal, showing paranoid trends.” 
dividus] ert ew published case studies of the drawing behavior of in- 
or at least A ren and adolescents tentatively diagnosed as psychopaths 
edana extreme neurotics. Naumburg (223) has given an account 
amnesia vee an adolescent girl suffering from anxiety hysteria with 
rawings Ge. actors giving rise to her complaint were revealed in her 
has deserib a she was able to express them verbally. Merzbach (204) 
Psychotic as i the work ofa thirteen-year-old boy during a temporary 
nalysis aad ea which he felt impelled to express himself by drawing. 
tom intense iscussion of the drawings showed the boy to be suffering 
nosis of schi amey but, Merzbach felt, definitely exclude the diag- 
Cases de renia. It is quite possible that some of the unusual 
stages of ap ed in other reports were in reality exhibiting the early 
Bende Psychosis not yet diagnosed as such. 
Sufferin r’s report on the use of the Goodenough te: 
g from chronic encephalitis has already been mentioned. This 


es 
t was also used by Berrien (33) in a comparison of the drawings of 
lagnosed including 24 post-encephalitics, 13 
sed as having “psychopathic personality,” and 15 borderline 
not given. The 


ristics noted by 
; most 


st among children 


So ae e characteristics in the same drawing. An ite 
ages too mpted, but the number of cases was too few an 
found t great to lend much value to this part of the study. Chase (56) 
Phrenj at among the schizophrenic groups she studied, the hebe- 
that ~ ranked lower than the paranoids on the Goodenough test and 
t = h were inferior to normal subjects of similar age and education. 
have t ay be noted that most of the reports on the art of the abnormal 
Case of do with the schizophrenic group. However, particularly in the 
dama, children, studies of those suffering from some form of brain 
fairy 8€ caused either by accident or disease are coming to occupy a 
this paper). The 


vi 

Feason Fea place in the literature (see p. 377, this . 

tients O° the large number of reports based upon schizophrenic pa- 
Kris (149) and others have 


nts is 
Shown two-fold. In the first place, aS i : ; 
Othe, }  STeater number of these patients are interested in drawing Or 
th their drawings 


r 

O n 

Pia Pane of artistic activity. In the second place, : 
Normals e more distinctive in type, MOTe clearly set off from those o 
» than are those of other clinical groups. For many schizo- 
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phrenics, art becomes a means of covert self-expression. By meam d 
seemingly inappropriate and senseless symbols, the meanings 0 ae 
are known only to himself, the patient gives vent to his tron bles p 
municates his feelings to the insensate paper, and in so doing fin “alti 
measure of relief. From the standpoint of this survey, too, the os A 
of the schizophrenic are of special interest, since this is the only cr a 
functional mental disease that occurs in numbers great enough to be 
preciable during the years of later childhood and adolescence. 


More dynamic theories of personality in recent years have lentes 
to some extent the belief that personality forces may undergo consi a 
able realignment as a person departs more and more from his pa 
habits of perception and judgment, that somewhere along the hehavon 
to the abnormal a fairly sudden reorganizi 


i 5 idera- 
occurs. One gets this impression from a cons! 
tion of the art of seriously disturbed or 


3 jg per- 
rawing fits a particular abnormal category, ie 


5 n- 
on. It may be that “signs” of behavior as CO 


Š 5 her 
; are best considered as attributes rat 
than as variables, or that the 


F 49 
ce L. The appraisal of child Personality, Psychol. Rev. fee 
56, 123-131, 
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ject appe r Aipa 
i e a Me Anielin interest in the psychological aspects of 
EE E a continued to be strong but its direction has 
tlie eae a aa ified. Chiefly, this change may be attributed to 
though teik ee a interest in projective theory and method. Al- 
underlying conc psy chological use of the term “projection” and its 
Freud, and aid epts had been well known since the early writings of 
developed a a number of well-known “projective” tests were 
are based on — to 1939, the recognition that methods of this type 
conventional ty 1 erent psychological theory from those of the more 
infrequently Bi pe, waited for Frank's definition in 1939." As is not 
Was a Ener he case, the immediate result of classifying and naming 
ence to the CN die of interest in these procedures. Although refer- 
drawings as : iography will show that the practical use of children’s 
Written, ie z nme device began long before Frank’s article was 
ased was rar T erlying theory upon which these earlier studies were 
Other ch ely stated explicitly. ; 

he hani ra in the types of studies that have appeared since 
evelopme T of the earlier article may be noted. Interest in the 
outline to ntal aspects of children s drawing has shifted from the broad 
and the more specific details of form and line, composition, design, 
use of various media, such as clay or finger painting. There 


ha 

S bee : 
n far more concern than formerly over questions of methodology, 

ary interest is in the field of tests 


that this concern has not been 


Partj 

c 

a ularly among those whose prim 
d in projective methods. 


me: ” 
asurements. It is unfortunate 


ed a è 
had the majority of those intereste 
possibility of utilizing children’s drawings as aids to the solu- 


tion 
ized, of Problems in general psychology has also been more clearly real- 
een the ; obvious reasons, visual perception and visual memory have 
‘Ons of + ia most frequently studied by drawings, but the ramifica- 
the — topics are many. The relationship between perception 
Pic, of Characteristics of the perceiving individual is a fascinating 
large be which only exploratory studies have been made. Finally, the 
art of ae of literature on the art of the abnormal leads directly to the 
likelih childhood, for the psychotic adult was once a child who, in all 
: ees | drew pictures. Whether or not these pictures differed in any 
leaq m able way from those drawn by children who were destined to 
Bating Ore normal lives is unknown, but the possibility is worth investi- 
is likel Actual drawings, if preserved, are free from the halo effect that 
Y to be found in verbal reports by persons whose memories of 


Shar 


to 


u 

F 
8, rank b r 
830-418" L. K. Projective methods for the study of personality. J- Psychol., 1939, 
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of his 
the patient’s early behavior may be influenced by a knowledge 


later difficulties, 


which a 
Study of the art of children is now well past the ear? a ara 
useful purpose can be served by simple tabulations gers lonmen 
by miscellaneous groups of children, or the reiterations of de 


: 
tan 
The urgen 
sequences that were worked out a quarter of a century ago. 


s eliably 
need at the present time is a series of objectively defined pere 
measurable categories which may be used for the testing o ER 
and the determination of relationships. The existence peat froma 
would by no means free the research worker or the pamper re. 
need for the type of insight that can be gained only from to deari 
experience. Such categories, however, would enable mip A could be 
his experiments in such manner that the validity of his c = for many 
by others, A variety of measures suita Dle hology 
the fields of experimental and clinical psyc 


sidere! 
r the art of children and youth may be con ; 
from many different aspects, and drawi 


more readily judged 
different purposes in 
would be desirable, fo 


mental set-up to another. 


eri- 
ngs vary widely from one exp 


The field is wide and the way is open. 
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ON THE VALIDITY OF INFERENCES DRAWN FROM 
THE FITTING OF POISSON AND NEGATIVE BI- 
NOMIAL DISTRIBUTIONS TO OBSERVED 
ACCIDENT DATA 


J. S. MARITZ 
National Institute for Personnel Research, South African Council for 
Scientific and Industrial Research 


I. INTRODUCTION 


Se 3 -called 

In a recent article Mintz and Blum (3) pointed out that the so vale 

‘Method of Percentages” sometimes used to expose accident pron A 3 
is fallacious. With this statement the writer is in agreement, but Í 


the satisfactory representation of a set of accident data by the N ega e 
Binomial distribution as sufficient evidence that there exists acel a 
proneness in the group from which the data originated. abe, 
a good Poisson “fit” should indicate absence of proneness. That $ 
an interpretation of the Negative Binomial law may not aa (2 
accordance with the facts has recently been stated by Greenwoo 
one of the pioneers in Statistical analysis of accident data. E can 
It is known that a composite of only two Poisson distribution’ a e 
well be represented by the Negative Binomial law so that in this ay ns 
attention will be given to Poisson and Negative Binomial distribu: 
only (5). It is the object of this Paper to show, firstly, that a pe” a 
Poisson “fit” does not exclude Proneness, and secondly, that a 8° 
Negative Binomial “fit” need n 
The most direct method o 
people, all of whom ought 
risk, consists of splitting a lengthy 
correlating the frequency of 
periods. This statistical techni i 


as a sloping constant of the regression lin 
best fit to the data in the sense of least be 
proneness is established from univariate 
the variance of the accident data with th 
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€s, these being the lines © 
Mares. Ordinarily, howe 
distributions by compat 
© mean. The justification 
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this proc 
edu a 
correlation N be found in the mathematical relationship of the 
Periods and cient between the number of accidents in two sucessive 
parameters of the Negative Binomial law (Newbold, 4). 


II. Porsson DISTRIBUTION 


A well k 
nomads sil 
e Poisson alg discrete bivariate law with marginal distributions of 
ype and non-zero correlation is given by Aitken (1) as: 


P(e, y) = EMA (Ar — As)#(A2 — fi Ps xy rs 
aly! Qa — Qa — ¥s) 1 


ale — 1y(y— 1) AP 
(a — A) Ar — A)? 2! F \. i 


e i E. 
iy, marginal distributions we find by summation from equation 


oe) = 

w [2] 
p(y) = e*— 

y! 


d to illustrate some 
on. The frequencies 
lues for the param- 


The i 
«eget example has been constructe 
of Ta i S of the above bivariate Poisson distributi 
terg; e I were calculated, using the following va 
=A = 95 
As 


i 
D 


ANR TABLE I 
X. 
AMPLE ĪLLUSTRATING PROPERTIES OF THE BIVARIATE Porsson DISTRIBUTION 


Pertop 1 PERIOD 2 

> 0 1 2 3 4 
: a 3 Z 7 
2 at 6 2.3 3.1 3 6.4 
2 1.4 11.1 23.1 2.3 4 38.0 
1 27.4 112.5 11.1 6 151.6 
—° |e 27.4 1.4 zi 303.3 
303.3 151.6 38.0 6.4 af. 500.0 
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The marginal distributions are, therefore, 
P(x) = p(y), 


oa) = es 


ble I 
Calculating the correlation coefficient from the data of Ta 


: relation 
leads tor=.80. It may be shown from equation [1] that the cor 
coefficient of the bivariate population is 


dz 4 


3] 
Vik: Vi5xX.5 ` 


8. 


ions 

: ‘ i ression 
Furthermore it may be shown from equation [1] that the reg 

of x on y and of y on x are rectilinear, he 
correlation coefficient as a sloping constan 


regression lines pertaining to the data in 


ʻi f 
nce the interpretation o The 
t of the regression ae ; 
Table I are graphed in 


PERIOD I 


PERIOD 2 


Fic. 1. REGRESSION Lines BASED UPON THE Data IN TABLE I 
ye 
The above example shows how wrong our conclusions would ha ; 
been had we analyzed the distri singi 
period bythe Gel Procedure of comparing the mean with the varia” 
It might be interesting to 


z tw 
: See what happens if we combine the 
successive periods into one longer 


ee 
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quencies in T. 
following unj able I along the lines 0-0, 1-1, 2-2, etc., we anive at the 
§ univariate distribution. 


Ni f 

eee accidents 0 i n 7 ; 
2 5 6 7 8 Total 

Frequenci 

tes - 
274.4 54.8 115.3 22.4 24.3 4.6 3.3 .6 -3 500.0 

mean =1.0 
variance =1.8 


This dj 
s distribution i 
u : 3 ; 
hie theoreti tion is not Poisson any more, since variance > mean: 
cal distribution, the derivation of which will be pub- 


lish 
ed elsewhere, is given by 
bz) = 5 
| ow Sz/2 ij 
s i E 2M3)? = ~ . i 
With Mean sao (Ar + As — 2)? rz — 2r)! 
| = d2 = 1.0 
nd Variance Hi | | i 
= A + As + 2A = lea 


Ita 
. *PPpear: z j 
Vation 2a T therefore, that by taking a long enough period of obser- 
ë ould eventually find such differences between mean and 

although it may 


aria. 
Nee a a 
not be es should be indicative of accident proneness, 
Prefery pe evidence. However, the correlational approach is to 
Such a ed since in practice we can say very rarely a priori how long 
Period should be. 
Th Practical A pplication 
€ data j 5 A ; í 
ata in Table II were supplied by Adelstein!, referring to serious 
TABLE II 


DATA FROM ADELSTEIN’S STUDY (UNPUB 
RATES OF RAILWAY OPERATIVES 


LISHED) OF ACCIDENT 


N 
Aen ae OBSERVED THEORETICAL 
Ge FREQUENCIES FREQUENCIES x 
: 44 39.7 466 
1 42 44.6 152 
A 21 25.0 -640 
3 ; - 
; z5 416 
5 2015 slt 7 
6 0 4 
Torar No 122 122.0 1.674 
df.=2 
P=.44 
ry, 
npublished study- 
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accidents incurred during a period of five years by 122 railway opa 
tives. The Poisson distribution was fitted to these data and we pile 
reject the hypothesis that this sample was drawn from a Poisson ee 
tion of accidents. We should, therefore, conclude that the E of the 
were following a pure chance pattern especially since the ra Pois 
observational period was considerable. The observed and fitte | 
distributions are given in Table II. bsequent 
The accident distribution of the same 122 people for a su eveale 
period of six years was also available. The chi-square test ie “ putio®: 
that we could not reject the hypothesis of a pure chance ont it 
The bivariate distribution of these accidents is given in Table 


TABLE III 
j UDY 
BIVARIATE ACCIDENT DISTRIBUTION BASED UPON ADELSTEIN’S ST 


No. oF 


PER: 1 
EA PERIOD 2 (YEaRs 6-11) Torah 

7 j| 
ACCIDENTS a 1 2 3 4 5 6 


soosence| 


Torar No. 46 39 21 


ta 


The product-moment coefficient ith! 


is 7=.29, which refutes th 
the group as derived from 
accident distributions, 


e 
as computed from the apone ; 
€ previous conclusion of no proneness arist 
the chi-square tests of the observed "i data d 
Equation [1] was fitted to the observed 


=t 
ing test of goodness of fit gave, for 7 df., r iss | 


distribution, 


III. NEGATIVE BINOMIAL DISTRIBUTION 

If the hypothesis of a Poisson 
square test, it is customary to pr 
Negative Binomial distribution, I 


obi 
accident law is refuted by Ee pe 
oceed to graduate the data tbat 
n this section it will be show? 
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a good Negati 
paa gative Bi ; 1 
Ha Te grop inomial “fit” need not indicate accident proneness 
ewbold (4 3 
ents within oo the relation between the correlation of the acci- 
€ univariate Ne krn s Bison time periods and the parameters of 
quency of accide gative Binomial distribution (representing the fre- 
nts in the combined time period) as 


t 
[6] 


4 p , 
Where the N 2% +t 
e : A 
egative Binomial law of the total period is defined as 
ple) = (LY r(p + af i 2 x 
p+t T(p)s! \p + 


* The abo 
a a aay me equations give us the mathematical rationale for 
neness, since gative Binomial “fit” as an indication of accident 
we to indicate good Negative Binomial “fit” by itself would not 
Correlation proneness, which by definition is associated closely 
. It must be emphasized that the above reasoning is 


On 

Y valid: 
f alid 
he the ee parameter p is identical for the combined period and 
cq ever, ion nai shorter periods which are correlated. One may, 

"elation. — a bivariate Negative Binomial distribution of zero 
Y S(%, y) = p(x) p(y) 

e uo MPG y 

ptt T(p/2)x! \p +t a [8] 


p12 Y 
26) - ( p ) rena ) 
Ry ptt T(p/2)y! \o +t 
o ` 
E Eee nation [8] the distribution law of the accidents incurred in 
It ined period (variable g=x+y) may be deduced; it is identical 
[8] we see that the condition 


e à 
org quation [7]. From equations [7] and 
vidual as well as for the combined 
hold, and any 


Petigg b-constants for the indi 
‘fe, S is not fulfilled. Hence equation [6] will not 
argument will be erroneous. 
learer. Suppose 


e; 
nce based on Newbold’s 
y make the latter point cl 
re distributed as indi- 


tha hypothetical example ma 
e thousand workers we 
Negative Binomial fit 


Cate, -€ accidents of on 
ae in the first two columns of Table IV. A 
tion =~.826 for 14 degrees of freedom indicates a very good representa- 


Of the data. 
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From the distribution in Table IV we find 
my’ = 4.0100, 


s? = 19,8959, 
TABLE IV nais 
er FREQUE. 
HYPOTHETICAL EXAMPLE OF OBSERVED AND EXPECTED ACCIDENT FREQ 
2 2 
(fo—fe) 
No. or fo ds fo—fu ar a 
ACCIDENTS 
.098 
0 202 197.6 +4.4 010 
1 161 159.7 +1.3 001 
2 128 128.3 = A 008 
3 102 102.9 <p 024 
4 81 82.4 —1.4 018 
5 67 65.9 $1.1 012 
6 52 52.8 = .8 034 
7 41 42.2 -1.2 ‘003 
8 34 33.7 + 3 ‘926 
9 22 27.0 -5.0 ‘930 
10 17 21.6 —4.6 “002 
11 17 17.2 -.2 1.670 
12 9 13.8 4.8 ` m 
13 14 11.0 5 
2 
14 9123 i +3 ns 
15 10) 7.0 4. 
i. 10 (2 5612-6 +7.4 
17 5 4.5 364 
18 3h13 3.6$11.0 +2.0 i 
19 5 2.9 
20 2 
21 4 
22 2 
22 
23 11 11.5 — 45 i 
24 2 
25 
26 1 
Tora No. 1000 1000.0 0.0 6.03 


For the estimates of the Parameters p and ¢ in equation [7] we find 


T= m! = 4.0100, 


g m’? 
$ = ———_ = 1.0122. 
se = i 
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Substituti 3 
for p, i.e. itution of these values into equation [6] gives us an estimate 
4.0100 
2.0244 + 4.0100 


From i 

we he satisfactory goodness of fit and the high calculated cor- 

Pronene = should conclude that there exists an appreciable amount of 
Ss in this particular group. 


rel 


H TABLE V 
YPOTHE 
OTHETICAL BIVARIATE DISTRIBUTION OF 1000 ACCIDENT FREQUENCIES 


PERtop 1 
eh | Perrop 2 (x) 
No, TOTAL 
Row: 0 No. 
se 1 2345 6 7 8 9 10111213 1415 16 17 18 19 20 21 22 23 24 
E 2 
0 J, 
1 Pe > 4832221612 96543221111 1 1 1| 450 
t ‘lag ye DS O86 FSS ow A a 1 1 1 180 
3 (891864322 a n i a 107 
a (322% 833044 mra iÍ 72 
g let MSS 21 FF a 1 1 50 
e | O42 1 | 34 
7 (PSs 2B 1 1 1 25 
a |24 f wy 4 18 
9 7 3 1 1 13 
10 5 2 1 14 10 
4 fe Zee fi 9 
12 ie 1 1 6 
13 24 7 2 5 
14 2 1 1 4 
1s £24 1 4 
16 $ 1 1 3 
17 Lag 3 
1 2 
8 1 z 2 
9 1 
20 1 1 
| a 1 
23 
a 1 1 
T 
TAL 
No, M8iizaios gma gang 0 75342402 h 72 1 | 1000 


Mintz and Blum (3) proposed to measure the amount of accident 
"Oneness by the “percentage of variance attributable to differences 1n 


cident liability,” the formula being 


variance — mean 
x 100. 


percentage = = 
variance 
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Substituting our values into this expression we have 
percentage = 80, 


from which we again would infer that we deal with a group in which : 

accident proneness is very pronounced. half- 
Supposing now we split the period of observation into two ħa n 

periods, we may arrive at a scattergram as shown in Table V (ead i 

along the lines 0-0, 1-1, 2-2, etc. will again lead to the univarla 

distribution of Table IV). ip Bons 
For the means and standard deviations of the marginal distribut! 

of Table V we find | 


Period 1 Period 2 ] 
5 = 2.00100 = = 2.00900 
sy? = 10.17900 5.2 = 9,93892 
1 
— © xy = 3.90900 
1000 
—.11101 
ce Sy | 
10.05824 
= —.011. 


* A J ar? 
The regression lines of the bivariate distribution of Table ihe 


shown in Fig. 2. 


z , er? 
From the above correlation we must infer that the accidents "i 
not caused by individual proneness, This result is in striking con 


to the conclusions based on the usual type of analyses. 


IV. SUMMARY 


a 
It has been shown that the fitting of theoretical Poisson and Neg 
tive Binomial distributions to observed accident data alone is not # 
adequate criterion for the detectig 


It is suggested that the direct 
periods” is indispensable. 


n of accident proneness. 


syl 
: h tiv’ 
technique of “correlating consecU 
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Period 2 


I 


PERIOD 


Fi 
G. 2. REGRESSION LINES FOR THE BIVARIATE DISTRIBUTION OF TABLE V 
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BOOK REVIEWS 


; tion. 
UNDERWOOD, BENTON J. Experimental psychology: An mo 
New York: Appleton-Century-Crofts, 1949, Pp. vii +638. $4.99. 


h d 
The goal of this volume is a unification of the subject ap 
methods of experimental psychology. In the course of fourteen ci is 
the following topics are considered: discriminal processes, mo rez 
frustration, conflict, transfer of training, conditioning, anan eats 
sponse learning, thinking, retention, and, finally, work sane The 
ceived to involve in a complex manner all of the other PTT e calyele 
materials are organized from the standpoint of a ‘dimensional a n the 
of manipulable variables.” Throughout, there is an emphasis O prin- 
principles of experimental design, and on some of the more basic 


the spread of effect, nta 
flict, Miller’s 


the 
; ° ; mon 
neurosis, and Mowrer's demonstration of “regression” are among 


: they 
with applied significance, oe o 


S, 0 
lates, 7 


rar a . i S. 
training in industrial operation 


n 
huma 
tends to complex processes Ciyement, 


e 
+ fluent 
which may be supposed a u if 
the process under consideration, Typically, the materials inclu 


Be gas “mass 
the chapter on thinking are Organized around the variables of “ma 
vs. distributed training,” “ty: 


factors.” Because the basi 


d 
° . ; il: a 
timental design are expounded in detail: a 


om groups, Method II which employs 8°), 


en 
ce in advance of introducing the experim® of 
variable, Method III which F 


conditions, and Method IV wh 
tion of conditions. Variations 


444 
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cussed, together with criteri i 

methods co cle pehs Ra choice of each of the several 
er i < Or 

Siina roo approach is Operationistic, and the treatment 
Position. ah ording to the strengths and weaknesses of this general 
lished ge ensions of behavior are, wherever possible, to be estab- 
stinker or na eg operations. A “dimension” is defined as a 
alabis tn ace sponse scale, some aspect of which is shown to vary 
limited to ms ‘in Generalizations tend, under this viewpoint, to be 
erage. oe a ements of functional relationships between dimensions. 
simtus ‘oe recognized that “a mere correlation of the physical 
complete pict nsion with the response dimension does not provide a 
fians af the ure of the causal factors in behavior.” The gap is filled by 
state of the construct which is defined as “an hypothetical process or 
of the Ph ans se or the operation of which we infer from observations 
T Wate of red of the organism.” Motivation is, according to this view, 
Miseulg ten rgization which is inferred from changes in output, or 
viewed as a pea exhibited | by the organism. Such a construct is 
Operations f He vice for avoiding the necessity for defining particular 
s for each “motivational” experiment, making it possible to 


Teduc 
é : 
yes many separate operations to a few common factors. 
some of the difficulties involved in carrying through a con- 
rse of the 


Sis Ë 
witing dimensional analysis become apparent in the cou 
tingent na number of transfer of training phenomena which are con- 
mit a ee similarity between conditions, the facts simply do not per- 
Spite Pincus analysis, as Underwood is careful to state. And in 
sions will more or less implicit initial contract that established dimen- 
Ri : be utilized, it is recognized later that some of the scales must 
One to provised.” A “motor-verbal continuum 1S admittedly a difficult 
ment dimensionalize because of a lack of comparable units of measar 
g e The shortcomings of a dimensional analysis become critica ra 
a eviewer’s judgment, in Underwood's attempt to unify the severa 
ing, a learning—conditioning, multiple-response eo and mink 
iny ich are described as “modal points (presumably on the same € 
um) of laboratory operations. - - ; We do not assume that there are 


dif, 

Ls) . : c ; 

shido oe kinds of learning; the relationships among all tasks used to 
dmit such a distinction at this time 


toms learning are t t toa 
1 are too apparen 

[italics are e It is a matter for the future to preme n 
fact Po requiring abandonment of this position and establis ing T 
Point hat certain distinctions are necessary. The sees ifo 
ogi , the reviewer would contend, is the reverse of accep F s oe 
t ae which throws the burden of proof for such a prior a catio n 
„© theorist, The works of Maier, Hilgard and Marquis, o 


just a few supports, make it plain that experimentable distinctions 
exist between various types of learning situations. Moreover, SO 


t : " havin 
he reviewer is aware, no generally accepted theoretical resolution 0 


ty 
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: he sub- 
the problem of “levels” of learning has been a e a 
stantial advances of contemporary behavior a a a expll 
Behavioristic position toward learning have resulte of stimulating 
recognition and refinement of distinctions among De tations. The — 
circumstances, types of response, and types of learne a rk speculation 
same point should be made with reference to the interes Pd care Cont 
that motivational variations be conceived as lying on | 
inuum with emotional changes. d clear. | 
i In general, the descriptions of experiments are ee com: S 
In a few cases the description is possibly too sketchy for po: af. Maier’s 
prehension, as in the discussions of delayed response iE Py Bugelski 
reasoning experiments. In the summary of an experimen ted that the 
on derived reinforcement, the sense is lost because it is one andes the 
experimental and control animals are both trained and a to the same 
differential conditions. Actually both groups were exposed metin 
conditions during acquisition of the habit, but during e aine 
derived reinforcing stimulus was omitted for one group and r tal mate- 
the other. But in view of the large mass of detailed experimen 
rials summarized, there are very few inaccuracies. ichly worth- 
It is the reviewer's opinion that the book offers a set of hig l psycho E 
while background materials for a strong course in Sapena clearly 
ogy. The type of need which it fulfills for the student is se 


“ah ani- 
: . eas ; ined with am 
in the sections dealing with extrapolation from data obtained 
mals to human behavior, 


generalization, both of wh 
us who enjoy being thou 
concluded, with the revie 
quently fail to imbue 
method, and who feel, 
Plication of scientific m 
nature and social intera 
be quick to sense the v: 


bs fre- 
wer, that courses in the physical saien ai c 
students with an understanding of Me ap- 
consequently, that developing skill a 
odes of thought to complex problems © ist, 
ction is a task that falls to the psycholog 


alue of Underwood's effort. Joun L. FINAN: P 
Oberlin College. ( 


wil 


STAGNER, Ross. Psycholo 


y York’ 4 
EY of personality. (Rev. Ed.) New 
McGraw-Hill, 1948, i 


Pp. xiii+485. $5.00, nalit H 
d, in the 


= x ctionS 
The new edition, like the old, is Organized into four major S¢ de 


ity ane. 
f the definition of personality onali) 


Section II, Description of F ae self, 


. . 2 i t 
Organization, learning, traits, tion J 
movements, and types. SeA iefl 
about the biology of motives, 
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presents Freud, Adler, Lewin, and Allport, and works up to the author’s 
synthesizing chapter on “A Cultural Interpretation of Motivation.” 
Section IV, Determinants of Personality, presents material on biological 
factors, the family, the school system, economic factors, and on the 
relation between personality and social values. 

The new book includes expanded treatment of several specific topics 
that have recently been receiving more attention. For example, the 
problems of reliability and validity are dealt with much more adequately 
than in the 1937 book, and there are now seven pages on “projective 
techniques” instead of one page on “the ink-blot test.” But more im- 
Portant than the inclusion or expansion of specific topics are changes in 
8eneral approach. For one thing, the author has taken into his thinking 
the concept of frame of reference, and with it, an increased attention to 
Perceptual phenomena in personality. He has also stopped worrying as 
to whether personality is stimulus or is response, and has come to think 
Quite comfortably in terms of intervening variables. 

These changes in content and approach mean that the new book, 
More than the old, contains the raw material out of which the author’s 
'ntendeq “adequate picture of the field” can be made. Whether the 
author paints an adequate picture may be open to debate. Those 
Psychologists who are down with a rigid adherence to one or another 
ouceptual approach to personality will not like the book’s np 

thers will be unhappy with the way in which the conceptual! ing) 


‘ents of the picture are arranged and presented. 3 
b e Dresa reviewer, through the first 275 pages of the beo ii 
optare ana puted by wiat appeared ners 
e au a her than to r A 
tendency sk a naria all students and many int 
2 Or example, in dealing with the concept of trait, the author ba tate Rat 
ee d not necessarily consider the interpretation of ce a erorii 
ti erence to exclude either habit-systems OF een i a 
cf n. Each in its own way may help the student to grasp h to overlap- 
; acter of traits” (p. 146). Such a laissez-fawre arpi case of atti- 
tne or closely related concepts tends to be repeated in t in the early 
i Stereotype, and frame of reference, and to somé a come out all 
ri 3 ings with drive, valence and tension. Things mr ethan one 
a tin the end, but the ride over the conceptual road 15 J 
ould wish—either for himself or for his students. d which a good and 
Co tis not a pretentious book. It is a book aroun wi this reviewer's 
vMprehensive course in personality can be built. It is ma r 
oe that students’ reaction to the book will be aa ot personal- 
it that they will find the chapter on the social deter ms to do what it 
Particularly provocative. By and large, the book see f the field, not 
S Out to do—to give the student “an adequate picture © 


a ti pp zii). 
'ghtly organized theoretical interpretation (p. vii) 


FILLMORE H. SANFORD. 


Haverford College. 
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i f } LAND E. 
SHELDON, WILLIAM H. (with the collaboration ot EM erie ae 
MCDERMOTT). Varieties of delinguent youih. New 
1949. Pp. xvii +899. $8.00. 


. stitution, 
This volume, the third in a projected series on I ational psychology 
continues Sheldon’s well known work on constituti fori biological 
The first section of the book consists of an go tpn containing ab- 
humanics."" Next follows a section of some 600 pag ing pictures an 
breviated case histories complete with the samatoty z peas Good- 
measurements of 200 delinquent youths studied i = sychiatry of de- 
will Inn in Boston. The final section discusses EDs P hich calls for & 
linquency. The book ends with a three-page ep oge a and religious 
sweeping reorientation in our economic, political, sex were inseparable 
thinking, since’ ‘the problems presented by delinquency 
from the underlying defections of social institutions. ill find here an 
The student of Sheldon’s morphological doctrines w1 a further de- 
application of his somatotyping technique to 200 geen at ap- 
velopment of the psychiatric implications of his gn A problems o 
proach, and an attempted application of them to th estive com- 
delinquency. He will also find many stimulating and Fap scientific 
ments, although they seldom are buttressed either by orig! et i them 
data or by authoritative citation from the literature. To tempered „au 
will have to wade through many pages of somewhat ileten the topic 
thoritarian pronouncement which often ranges far beyon i 
presumably being discussed. M: n handling 
One feels that Sheldon has achieved not a careful scienti | catharsis. 
of an important topic, but rather a personal philosophica i at first 
The style is marked by a petulant omniscience that is a reviewer 
but finally ends by becoming unintentionally amusing. himself to his 
deems it unfortunate that the author did not discipline M1 further an 
scientific task. The publication of this book will do little et approac 
important and suggestive approach to human behavior, 4 ck, and ill- 
already under heavy and sometimes undeserved critical attan formance 
prepared to withstand the further criticism that Sheldon’s P 
will inevitably arouse. 


Witriam A. Hunt. 
Northwestern University. 
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RECENT RESEARCH ON PAIN PERCEPTION! 


WARD EDWARDS 
Harvard University 


ip paper is an outline of four related problems: the definition of 

inistived ; psychophysics of pain, the peripheral nervous mechanisms 

ieena 1n pain perception, and the role of the central nervous system 
rtain abnormalities of pain perception.? 


I. DEFINITION 


T on P z e ‘ 
Maia literature on pain has few discussions of the problem of its 
tohi ition. The prevailing view is outlined by Lewis in the introduction 
1S book, Pain (48): 
Scribaay like similar subjective things, is known to us by experience 
ed by illustration. .. . 
€ have no knowledge of pain beyond that deri 
1 . 
and Itisa pleasure to thank Dr. J. G. Beebe-Center, who interested me in this problem 
„Save me valuable advice throughout the preparation of this review, and Dr. E. G. 


Oring, w f 4 5 ; 
8, Who gave the manuscript a careful and critical reading. Their good advice led to 


the 
i Cori i . . h 
Ings, rection of many errors; those which remain must be attributed to my shortcom- 


and de- 


ived from human experi- 


“Ss caw 
Cveral reviews of work on pain are available in the psychological literature, but 


None 
<ne Of them js very recent and none is exhaustive. Morgan's chapter on the subject in 
(1943) and deals mostly with 


s ` 
the prasiological Psychology (55) is the most recent review 
hi or em of pain receptors. Dallenbach (14), writing in 1939, covered thoroughly the 
riety yo. the distinction between pain and unpleasantness, as well as dealing more 
Pain ad o-her topics. Stone and Jenkins (74), in 1940, covered experimental work 
Severa] — temperature during the 1930's. In the medical and physiological literature, 
Sral Was ote recent reviews are available. ‘An excellent review of the skin senses in gen- 
Another Published by Bishop (7) in 1946. In 1947, Wolff and Hardy (92) published 
Very good review. Wolff and Wolf (98) covered muc 


book i h the same ground in a short 
In 
v 1948. Wolff's earlier Harvey Lectures (89) are by 


now out of date, since they 


Were i 

Dart oe in 1944, Lewis's (48) book is a review of his own experiments for the most 
(82 = 2). Riddoch (63) reviewed the literature on phantom limbs in 1941, and Walshe 
brin a awad epicritic and protopathic sensibility in 1942. This paper was written to 
of e reviews up to date, to make available in the psychological literature the results 
issues sal and physiological research on pain insofar as they bear on psychological 
: te nd to Propose some criticisms and some integrations which are not to be found 

Medical literature. 
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ence; yet we may judge of its presence in animals by bodily reactions that 
human experience has brought us to recognize as its frequent accompaniments 
or by the use of stimuli that similar experience tells us should be painful. . - - 
Strictly speaking, there are no reliable and usable indices of pain in animals; 
there are only phenomena recognized as frequent associations of pain... - Our 
knowledge of pain, of its sources, of the nerve paths conveying it, has been built 
up, and will continue to be built up, chiefly by observations upon man. » +- 
There is manifest wisdom in seeking knowledge from the direct, rather than 
from the indirect source, and here the direct source is prolific; there is, too, the 


deep satisfaction of knowing that any evidence won from man is indubitably * 


applicable to the human problem (48, p. 1). 


Many of the writers whose work is reviewed in this paper have 
stated views like Lewis’s (e.g. 50, 92), and none of them has expressly 
disagreed with this essentially introspective definition of pain. This 
unanimity probably can be accounted for by the fact that the literature 
on pain is a medical literature. It seems likely that many behavior 
istically oriented American psychologists would prefer an objective 
operational definition. t 

In the search for an operational definition of pain, the first step mus 
be an examination of the criteria used by researchers in their work: 
far the most commonly used criterion of pain is the verbal report 
48, 53). Occasionally, voluntary withdrawal of the stimulated area 4 
been used as the criterion of pain in human beings (12, 67). In aes 
the most common criteria are cries, squeaks, or squeals; reflex respon ae 
of the area stimulated ; struggling; and flight (24). Not always, apa, 
do researchers rely on behavioral evidence that their stimuli are sha 
—or at any rate excite afferent pain fibers. It is possible to apply oa zë 
to nerves known on other evidence to carry pain fibers and to call a j5 
stimuli painful, whether or not they produce reports of pain. Or 1 i 
possible to record pain impulses directly from nerves carrying Ps : 
fibers (66) and to use these as the criterion of pain, or to apply stimu a 
tion to areas considered sensitive only to pain (78). Ora certain peer 
lus could arbitrarily be defined as painful on the basis of some pme 
property it has—for instance, that it produces tissue damage, O" tha 
it is negatively reinforcing. k 

All the above may be suficient conditions for use of the word 2%”: 
But a definition of a word consisting of a list of different situations 
sufficient for its use is not ideal. It would be much more desirable K3 
be able to state a necessary condition for use of the word. If pain refers 
to something specific (as common sense urges that it does) then t% 
necessary condition must be presence of the thing to which the W% 
refers. What is that thing? Common senge says, és experienc? of pain. 

If we continue to use the common-sense notion of pain, it is clear 


(29, 


i 
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that no one of the above experimental criteria is adequate as a neces- 
sary criterion for use of the word. All of them can be shown to be absent 
in cases in which pain is present. Even excitation of peripheral pain 
fibers is absent in the case of “central pain” (25, 53). The alternatives, 
then, are to decide that pain is not inevitably connected with any of 
its behavioral criteria or else to abandon the common-sense notion of 
Pain. The medical literature, and therefore this review, prefers the 
former choice. 

The basic fact here is that common sense, and therefore the pain 
literature, is dualistic in its epistemology. Pain experience is different 
from pain-produced behavior, and it is to the former that pain refers. 
his is an instance of a general problem of epistemology which has also 
arisen in interpreting research on other senses; it becomes particularly 
acute in pain research only because the stimulus for pain is so much less 
clearly understood than is that for other kinds of sensory experience. 
In other sense modalities, a particular kind of stimulation can be con- 
Sidered the criterion for use of a word referring to experience (e.g., light 
stimulation applied to an organism causes us to speak of color vision), 
and the few exceptions in which the experience occurs without the 
Stimulus can be ignored, especially since they do not usually occur under 
the conditions of most experiments. In pain, no such simple dependence 
on an easily identifiable stimulus exists. For this reason, no operational 
definition of pain can be proved adequate until some generalizing opera- 
tion can be found which will indicate identity among different cases of 
Pain Perception, and so justify in operational terms the use of the same 
Word for these different cases. Whether such operations exist for other 
Sense modalities is a debated question. a 

If pain is subjective, how can it be experimented on? Stimuli, 
responses, and experimental operations are used as indicators whose 
meaning may vary depending on the total situation in which they are 
Observed, A wide variety of observations are made and interpreted by 
each experimenter in terms of his own common sense, generated from 

is past experience of pain, its stimuli, and its consequences. This pee 
cedure is subject to a variety of interpretations consistent with a varie z 
of epistemological biases. But the basic requirements for any ae 
are reproducible results and meaningful conclusions, and so Baer 
these methods pa ae they are, in the opinion of this 

. . equate. 
pars Scie fable come when functional relations involv- 
; Ths, dey hen be integrated by means of a neural model without 
ing indica the subjective concept of pain. Will this lead to drop- 
any reference 
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ping the subjective concept of pain from psychology? Perhaps. The or 
tory of vision, however, suggests that the answer is no. Despite ad- 
vanced knowledge of physiological mechanisms in that field the se 
of visual sensation is still the principal basis of organization for visua 
psychophysics. 


II. Distinctions 


A number of terms, most of them referring to dichotomies, have 
been used in the pain literature. A summary of these terms before dis- 
cussion of the literature will provide a convenient entering place an 
a necessary vocabulary. 


Pain-Unpleasantness. The distinction between pain and unpleasant 
ness is fundamental to present-day thinking on the subject of D 
The word pain is now used to refer to a perception, like a tone or a CO E 
rather than an affective state or a performance in a choice situation. a 
is in this sense that the word is used throughout this review. The m 
tory of the emergence of this viewpoint was reviewed by Dallenbac 
(14) in 1939. 

Pain Perception-Pain Reaction. Recent workers in the field, part 5 
larly Hardy, Wolff, and Goodell, have emphasized the distinction a 
tween pain as perceived and the behavior which may or may not esni 
from that perception. This distinction is favored by expen n y 
showing that pain reaction threshold, as measured by GSR, may ek 
independently of pain perception threshold, as measured by v 
report, under the influence of analgesics or spontaneously (94, 7⁄' 
see also 12, 67, 83). , ai 

Skin Pain-Visceral Pain. Within the field of pain perception, ‘kin 
usual to distinguish between pain coming from the receptors in the sk : 
and pain coming from muscles or viscera. Most experimentation rm 
been done on the former, since the skin is more accessible to easily 
controlled stimuli. However, clinical experience suggests that viscera 
pain is the more important of the two in the life history of most persons: 
This distinction as to origin does not necessarily imply a similar distinc- 
tion as to quality; whether visceral pain is qualitatively the same as 
skin pain is a disputed question (18). 

First Pain-Second Pain. When the skin is pricked, there will some 
times be a distinct double experience of pain. The first pain is usual y 
described as sharp and pricking; the second is a longer, more burning 
pain. This qualitative distinction between first and second pain is also 
in dispute. In general, only the extremities show this double pain. 

Pricking Pain-Burning Pain. The distinction between pricking 
and burning pain is more general than the first pain second pain dis- 
tinction. Pricking pain is, in general, reported for intact skin, while 
skin in which nerves are regenerating, which has been partially dener- 


icu- 


Beon ee: 
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ati which has been injured so as to cause hyperalgesia yields 
dille e on appropriate stimulation. Visceral pains have been 
ot a te pain. It be a matter of controversy whether 
ence (2, 48, 87). rences in anything more than length of the experi- 
rig Sensibility-Protopathic Sensibility. Henry Head (36) in 
Tings « iese terms to describe the results of his experimentation on 
ility of E regeneration, Epicritic sensibility, the ordinary sensi- 
sensibility e os is accurately localized and not painful. Protopathic 
than e ee iffuse and unreasonably painful, has a higher threshold 
Sicer F a ic to most forms of stimulation, and does not give experi- 
mediated suen, His theory was that these two forms of sensibility are 
Primitive y os forms of innervation. The protopathic nerves are more 
narily int an regenerate more quickly than the epicritic, but are ordi- 
I aa bited by the epicritic nerves in the central nervous system. 
stop the fs a at the periphery, the spinal cord, or the thalamus will 
eavin Hs ubitory function of the epicritic system in the areas affected, 
eflective ne unpleasant protopathic system in action, if there is any 
Wied ne of the affected region at all. It is a question 
tó ne ad ead would have equated this distinction, so far as its reference 
bain d 1s concerned, with the distinction between pricking and burning 
a Pao rina! above. Most experimenters have failed to repeat Head's 
Nt ea (9, 79, 82), so the concepts of epicritic and protopathic 
‘bility have fallen into disuse. 
iets Curalgia- Neuritis-Hyperalgesia-Causalgia. Neuralgia is a constant 
tiot Sa the distribution of a particular sensory nerve, which may or may 
A ar caused by neuritis, which is an inflammation of a nerve. Hyper- 
auca 1s an increased sensitivity to painful stimuli ina restricted area. 
ines Sia is a syndrome which includes hyperalgesia and a constant 
Ing pain. It is usually the result of a nerve lesion. 


III. PyscHopuysics oF PAIN 


tig subject of pain has been the province of the phenomenologist, 
Ar Physiologist, and the physician, especially the latter. It isa difficult 
ea in which to do experiments. Stimuli which will produce only pain 
are difficult or impossible to come by; the quantitative relationships 
etween the stimulus as controlled by the experimenter and the effec- 
tive stimulus at the receptor are unknown; and the range in which pain- 
ful stimuli can be applied without causing excessive tissue damage is 
Small, Subjects willing to expose themselves to painful stimuli may be 
hard to find. The responses used as indicative of pain are not always 
highly correlated, and any strong painful stimulus is likely to generate 


an emotional state which makes detached observation and report of 


the resulting pain difficult. 
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The literature to be reviewed here is mostly a medical literature. 
This means that it includes a good deal of case material and that the 
experimental studies frequently are inadequately controlled. Very few 
of the studies reviewed here reported standard deviations; even fewer 
made tests of significance. Clearly the quantification of our knowledge 
of pain has hardly begun. However, this should not be taken as ade- 
quate reason for discounting the value of the conclusions which medical 
experimenters or clinicians have drawn. The qualitative problems of 
pain are numerous and difficult, and in some of them the informed ap 
ion of a doctor who has been treating patients in pain most of his life 
may be more useful than any experimental attack could be. In any E 
until more carefully controlled studies are done and better methods © 
attacking the problems of pain are available, the information from thes¢ 
studies remains the best there is in the field. A 

In the last decade a wholehearted attack on the problem of quanti 
fying the field of pain in a manner analogous to the psychophysics © 
vision or hearing has been made by J. D. Hardy, H. G. Wolff, H. sire 
ell, and their associates at the New York Hospital—Cornell University 
Medical College. Thiswhole program has been based on the experimenta 
technique of measuring pain thresholds or other quantities by means 3 
a projected beam of heat and light which stimulates a blackened are? 
of the skin (29). The exposure was for three seconds (as a rule), a? tne 
intensity of the beam was controlled by a rheostat. In later experimen 
a variac was used. Stimulus intensity was measured with a radiometer 
or, in later experiments, with a scaled voltmeter calibrated to give 
equivalent measures. Subjects (usually the experimenters) were m 
structed that they would experience “warmth mounting into heat whic! 
would suddenly, just at the end of a given exposure, ‘draw together 
into a sharp prick or tingle (2).” The threshold was approached fror 
below only, using a variation of the method of limits. The point at whic 
the subject reported pain was taken as his threshold. 

There are difficulties in this procedure, of course. It does not Pro” 
vide for the statistical manipulation of data which has been found nece?” 
sary in the psychophysics of other sense modalities. The approach 0” y 
from below is likely to introduce a constant error into threshold rea“ 
ings. The use of a radiometer reading as an index of the amount E 
thermal energy delivered at the skin depends on the thoroughness an 
constancy from person to person of the blacking of the skin. Most in” 
portant, Lewis (48) has shown that radiation applied to the skin wil 
produce hyperalgesia, due to the release of histamine (65)ora histamine- 
like chemical (48) into the skin. Schumacher (68), using the Hardy” 
Wolff-Goodell apparatus, has shown the same thing for ultraviolet 
radiation. It is possible that the weak stimuli used in threshold dete" 
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mination do not have this effect; but if they do, the measures which 
Hardy, Wolff, and Goodell have made must have been seriously affected 
The earlier papers are not explicit as to where successive measurement: 
were made, but every description given suggests that successive measure. 
ments were made at the same place on the skin. It is only in a paper 
published in 1949 (27) that the first warning appears not to present suc. 
cessive stimuli to the same area of skin. (This warning is in connectior 
with suprathreshold stimuli, but previous papers (32, 33] also usec 
suprathreshold intensities, without warning. In these previous papers 
it was recommended that exposures be spaced out: five stimuli in ter 
minutes in the first of them, and five minutes between stimuli in the 
other.) Finally, none of the papers reports tests of significance to justify 
conclusions, and few of them report variability data in such a form as tc 
make such tests possible. All these experimental difficulties should, ol 
course, be corrected if possible in future experimentation, but the results 
reported by Hardy, Wolff, and Goodell are apparently fairly stable and 
reproducible (12, 73) and it seems unlikely that their more important 
conclusions will be changed too much by future studies. 

In their original paper, published in 1940, Hardy, Wolff, and Goodell 
(29) reported that the pain threshold for their own skins was approxi- 
mately 0.23 g. cal. per sec. per sq. cm. of skin surface stimulated. Pain 
Sensitivity was separable from touch, heat, and cold, in that stopping 
Circulation in an arm destroyed touch, heat, and cold sensitivity after 
25 min., while the pain threshold, though raised, was still measurable. 
Furthermore, it was demonstrated that pain elsewhere could raise the 
Pain threshold as much as 35 per cent. The pain generated by stoppage 
of circulation of the arm was found to raise the pain threshold at the 
forehead by the same amount as the threshold at the arm was raised, 
Suggesting that this rise in arm threshold was not due to the ischemia 
Produced by circulation stoppage. Also, acetylsalicylic acid (aspirin) 
Was shown to lower the warmth threshold and raise the pain threshold, 
indicating that the two are separate senses, although stimulated together 
in this technique. The size of the area of skin stimulated was shown 
Not to influence the amount of the threshold, indicating that there is no 
spatial summation for pain (in contrast to heat, for which spatial sum- 
mation is almost perfect [28]), and justifying the authors in reporting 
thresholds in terms of a physical unit independent of the amount of skin 


stimulated.’ 


3 calories per second per square centimeter of skin stimulated, the unit used, 

Ei $ dependent of theamount of skin stimulated. As the amount of skin stimu- 
Lae = sed, the intensity of the light remaining the same, the total energy in gram 

lated is Biche to the skin will increase, since area increases, but the energy per unit 

calories ee of time will remain the same. 

of area p 


is actuall 
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da 
Following this basic paper, Wolff, Hardy, and Goodell ost 
series of studies on the effects of various analgesics on the pain thr 
(93, 94, 95, 96, 97). The principal findings were: 
1. Most ordinary analgesics raise the pain threshold (94,95). auaiaxt: 
2. The extent of the rise depends on the amount given, but there is 


. $ 5 $ . ; ay be 
mum rise which any given analgesic can produce. This maximum rise may 
as much as 100 per cent (94, 95). 


E n rise 

3. Intake of quantities greater than adequate to produce maximun 

will in general prolong the effect of the analgesic (94, 95). . 5 bination 
. The pain-threshold-raising properties of analgesics given in com 


siesta : 5 ive in- 
do not summate; such a combination is only as effective as its most effect 
gredient (94, 95), 


: Igesics 
5. The opiates (94), ethyl alcohol (97), and to a lesser extent other eta 
have the additional effect of dissociating pain perception from pain © 


c l c t 4 i t does 
Subjects may perceive considerable pain, but do not react toit. This effec 
summate and has no observed limit. 


À fi S p ug s opiate, 
6. If serious pain has existed for a while before administration of an OP 


gh 5 f ain 
such administration will not affect the pain threshold, but will affect the P 
reaction (94). 


( , bm te the 

7. It is concluded that the reduction or removal of the pain reaction S ad- 
main value of opiates, and is the most important effect for which docto 
ministering analgesics should try (94), 


The results of these studies, however, are called into question rl 
another study by Wolff and Goodell (91), in which subjects nae ä 
ministered placebos. The results were that, in a suggestible subien ile 
placebo believed to be an analgesic will raise the pain threshold a 
an analgesic believed to be a placebo will have no effect on the Pie 
threshold. (The latter conclusion was demonstrated only for acetylsa i 
cylic acid; no other analgesics were tried.) No data were given a 3 
whether or not the subjects of the previous experiments on real an 
gesics were suggestible. 


So far, all the studies described have exposed the stimulus for three 


seconds and instructed the subjects to report the threshold of pricking 


pain. Bigelow, Harrison, Goodell and Wolff (2) tried to compare te 
thresholds for pricking and burni i A itions. They 


found that the threshold for b 


A 3 Fale 
urning pain was lower than that for pric 
ing pain. There are, howeve 


; he 
T, two experimental difficulties. First, Pa 
differences as graphed are so small that a test of significance is nee 


to determine whether or not they are random, particularly since the 
data for only eleven of the twenty-three subjects used are included in 
the graph from which the conclusion cited was drawn. Furthermore, 
the authors reported that it was easier to judge the pricking pain thresh- 
old at the shorter exposure lengths, while longer exposure lengths 
were best for the burning pain threshold. This leaves some doubt as tO 
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the validity of reports of both measures for the same exposure time. 
This doubt is strengthened by Lewis's (47) contention that actually the 
only difference between pricking and burning pain is the length of stimu- 
lation, a view which Bigelow, Harrison, Goodell, and Wolff do not 
Share. It is not agreed whether the first of the two cutaneous pain re- 
Sponses from an extremity is pricking and the second burning pain, so 
Bigelow, Harrison, Goodell, and Wolff tried to settle the issue by asking 
Nineteen subjects. The subjects disagreed: eight said the two pains 
Were of the same quality, nine said they were different, and two were 
undecided, The authors also measured the two thresholds on the glans 
Penis, which Head (36) had considered to have only protopathic sen- 
sibility, Here the two thresholds were widely different, with the prick- 
1ng pain higher. The introspective reports, however, leave much doubt 
as to whether the subjects were judging the same kind of pricking pain 
in this case as they were in measurements on the arm or forehead, as 
the authors point out. The authors report several other experiments 
Involving ischemia, which abolishes the first pain, or procaine nerve 
block, which abolishes the second. In all of these, the first pain was felt 
aS pricking and the second as burning. However, the duration of pain 
Was uncontrolled for all of these cases. 
_ Hardy, Wolff, and Goodell (31) proceeded in 1947 to the next step 
in the Psychophysics of pain—the measurement of the just noticeable 
ifference, They found that the ratio of stimulus intensity at threshold 
to Stimulus intensity adequate to produce tissue damage was only 1:2, 
Which they interpreted in terms of the biological inefficiency of a pain 
Sensitivity which would extend much farther below the point of tissue 
Camage. Within this range, they reported that there were 21 j.n.d.’s. 
2e size of the j.n.d. changed, but was approximately 0.01 g. cal. per 
Sec, per Sq. cm. in the lower ranges of stimulation. The method used 
Was again a variation of the method of limits, open to the same criticisms 


'scussed above. i . 
. Now the ground was clear for the construction ofa scale of pain 
intensity, which the next paper (32) did. This paper determined the 
J-n.d. at various intensities from threshold to the point at which changes 
in intensit uld no longer be discriminated, and then used these 
n.d? oe ute a double j.n.d. scale. The units of the scale were 
mS EO: Comp the range of the scale was, of course, 10} dols (corre- 
š G - n.d.’s). The values of the j.n.d. used in calculating the 
onding to 21 Leis adjusted somewhat from the original data. How 

Cale were, how eee adjustment makes is not clear. 

Much difference tudy (33) attempted to valiate this scale by the meth- 
A follow-up St The validation was carried out both on the 
od of fractionation: 


Named dols, and 
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authors and on seventy medical students. The authors assert that the 
validation is close, but failure to report variability data or to test sig- 
nificance makes it impossible to evaluate this conclusion. The average 
figures presented look like good validation. le 
Finally, Hardy and Javert (27) tested the usefulness of the dol a 
by measuring the pain intensity of childbirth, using estimates of air 
solute intensity in dols. The only theoretically important conem 
was that once again the distinction between pain perception and p 
reaction was necessary to make sense out of the results. The mann 
pain perceived ranged from about 7 dols (without anesthesia) to 4%% 
dols, the top of the scale. the 
This is the most recent in a long series of related experiments by 3 
same group, using the same apparatus, and directed towards the a 
end: the quantitative examination of pain perception. The series, 
taken as a whole, seems to offer three conclusions: p 
1. Itis both possible and desirable to work out the psychophysics of rene 
2. A distinction between pain perception and pain reaction 1s proba A 
necessary in order to organize the experimental results in any meaningful W iy 
3. As the psychophysics of pain progresses, it will become camper drrt 
necessary for experimenters to keep pace with the quantitativeness of t 
problems by refinement of their experimental and statistical procedures. 


A number of other techniques have been used, with varying desi 
of success, in the attempt to measure pain thresholds (8, 24, 35, dell 
Slaughter and Wright (73) have modified the Hardy-Wolff-G00 n 
apparatus and procedure by the addition of a constant voltage regulato 
to avoid fluctuations in heat delivered due to fluctuations in line ere 
the use of a small thermocouple just in front of the subject’s skin in 
measure strength of stimulus at the time the stimulus is applied W 
contrast to the later use of a radiometer by Hardy, Wolff, and Goodi 
and the reporting of results in degrees. The first two improvemen 
seem desirable. The third is open to objection. The effective stimulus 
to pain in a situation in which radiant heat is applied to the skin k 
presumably heat transfer. Heat transfer is dependent on the amount © 
heat delivered to the skin, but only secondarily dependent on the 
temperature at which the heat is delivered. Actually, the two measure- 
ments should be convertible one into the other, since both are made 
before the stimulus reaches the subject, Using this technique, Slaughter 
and Wright (73) have found much more inter-person variation in pa!? 
threshold than did Hardy, Wolff, and Goodell. Leduc and Slaughter 
(46) have in general confirmed the Hardy-Wolff-Goodell resuits with 
opiates. h 

Goetzl, Burrill, and Ivy (24), after an extensive review of the algesi- 
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metric literature, proposed (in 1943) another method which they con- 
Sidered more desirable than any proposed up to that time. This 
method consisted of applying pulses of alternating current to a tooth. 
The intensity and frequency of occurrence of the pulses could be varied. 
The procedure was used on men and on dogs. On men, the current was 
applied through a platinum electrode into a filling, and the other 
electrode was a bath of salt water into which the hand was put. On 
dogs, two holes were drilled, one on each side of a tooth, and the holes 
Were filled with fillings especially hollowed out to receive the electrodes. 
In this case no indifferent electrode was used; the current was passed 
from one side of the tooth to the other. A reflex contraction of the 
facial muscles was considered the sign of pain. Using this technique, 
Ivy, Goetzl, Harris, and Burrill (38) showed that epinephrine has anal- 
gesic Properties, and Parsons and Goetzl (57) and Goetz! (23) tested the 
effects of acetylsalicylic acid and other antipyretic drugs on the pain 
threshold, They concluded that antipyretic drugs do not have pain- 
threshold-raising properties. Parsons and Goetzl (56) also confirmed 
the observation by Hardy, Wolff, and Goodell (29) that the presence 
of one pain raises the threshold for another. Robertson, Goodell, and 
Wolff (64) later used a modification of Goetzl, Burrill, and Ivy's tech- 
nique and found considerable variation in threshold value observed de- 
Pending on placement of electrodes, recent stimulation, etc. It is not 
Surprising that such a technique yields variable results; the resistance 
Of the tooth to the passage of current is certainly likely to be important 
in determining the amount of current necessary to produce a report of 
Pain; this resistance is very likely to vary from subject to subject, and 
Maybe even from time to time for one subject. On the other hand, this 
technique is obviously superior to the Hardy-Wolff-Goodell technique 
for animal experiments, since it requires no particular cooperation from 
the animal. It is probably the best technique yet available for pain 


experiments on animals. i 
Lewis (48) has proposed and Harrison and Bigelow (35) have 
Systematically used a technique for measuring pain threshold in ischemic 
arm muscle. The circulation of the arm is blocked, and the subject 
Makes a series of hand contractions of constant size, frequency, or 
energy, The number of contractions needed to elicit pain is used as the 
threshold figure. It is necessary, of course, to allow enough time be- 
tween successive threshold determinations for dissipation of the 
: hich causes ischemic pain (48), and to avoid muscle fatigue, 
chemical w i he threshold (35). With these precautions, this method 
Which' raises . nstant thresholds, which are amenable to experimental 
yields highly ps anner analogous to the experiments of Hardy, Wolff, 
alteration in 2 ™ 
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and Goodell and which are not subject to the difficulties which repeated 
exposures to radiant heat present. The main advantage of this tech- 
nique, however, is that it permits a better determination of the end- 
point for pain. So long as the muscle is not used, whatever degree of 
pain has been developed in it remains fairly constant. This makes 
possible relatively leisurely observation of the experience and so pre- 
sumably an easier judgment as to whether or not pain is actually 
present. . 
The experiment of Denton and Beecher (15) is unique in the ia 
literature for its statistical sophistication (the authors give credit = š 
mathematical statistician, Dr. F. C. Mosteller, for statistical advice). 
This is an elaborate experiment attempting to compare the analgesic 
and other effects of several drugs. In most respects it is a model o 
experimental design. The pain used, however, was pain resulting from 
many different kinds of surgery, and the comparison of analgesic iam 
naturally becomes less convincing because of the variation in amoun 
and kind of pain which the analgesic was used to control. The experi 
menters tried to randomize administration of each analgesic for thes¢ 
variables, but it is impossible to tell whether this was successful or om 
The fact that 429 patients were used, randomized for type of operat 
over three types, suggests that they may have been successful. In t?! 
experiment, no pain thresholds were measured; all measures Were a 
the amount of analgesic required to give relief from pain to 90 per hee 
of patients receiving it. A parallel experiment performed on healthy 
subjects was designed to determine the side-effects of the drugs. 
Among other procedures, the Hardy-Wolff-Goodell technique was use N 
but the results were so unsatisfactory that they were not even reportec: 


For example, a salt solution frequently showed as much analges! 
effect as morphine, or more. 


IV. SKIN Pain RECEPTORS AND AFFERENT NEURONS 


Writers on the receptors and afferent nerves involved in pain have 
centered on three main problems. First, there is the old von Frey- 
Goldscheider controversy as to whether pain has separate receptors- 
This issue has been almost completely settled in favor of von Frey and 
separate receptors. (For a discussion of the evidence leading to this 
conclusion, see Morgan [55].) If more evidence were needed, the dissocia- 
tion of pain thresholds from those of other kinds of cutaneous sensi- 
bility demonstrated by Hardy, Wolff, and Goodell (discussed above) 
would serve. Not everyone is satisfied, however; Hebb (37) has argued 
very recently for a return to the intense-stimulation theory. His views 
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will be discussed later in connection with the problem of brain function- 
Ing in pain, 

The second problem with regard to skin pain receptors is raised by 
the double pain experience mentioned above. In general, this double 
Pain from a single stimulus can be excited only on the extremities, 
Which has led to the theory that it represents the different conduction 
times of different pain nerves en route to the central nervous system 
(10, 22, 48). Lewis (48) and Gasser (22) have each summarized the 
evidence for this interpretation, which is mostly derived from the 
results of different techniques of anesthetization of nerve fibers. Thus, 

asser (22) has shown that cocainization abolishes first the response of 
slow unmyelinated fibers. Correspondingly, Lewis (48) has shown that 
©ocainization either of skin or of the afferent nerve first abolishes the 
Second pain response. Gasser also demonstrated that ischemia abolishes 
the response of fast fibers, and Lewis (48) and Zotterman (101) have 
Shown that it abolishes the first pain response. However, the evidence 
'S not as yet complete; the quantitative temporal relations of ischemia 
data conflict as between Lewis and Zotterman, and no one has combined 
'Schemia or cocainization with recording of the nerve impulses. The 
technique of Rusinov (66) for recording pain impulses should be adapt- 
able to this problem. 
i The third issue to be considered here is that of the nature, distribu- 
tion, and functioning of the end organ for pain. Here, too, the evidence 
IS pretty clear. Four different histological investigations of various 
Skin areas have been made, and all agree as to the nature of the end 
organ for pain (6, 78, 85, 99). Tower (78) examined histologically the 
Cornea of the cat (the cornea is believed to be sensitive only to pain) 
and found “plexiform arrangements of nerve fibers... , bearing free 
nerve terminals in the form of simple terminal twigs, end knobs, loops, 
rushes, or minute skeins.... The terminal portions of this ramifica- 
tion are in all sites unmyelinated, but farther back, myelinated or un- 
Myelinated fibers may enter into it (p. 17).” Such structures are found 
Toughout the cutaneous surfaces, both within and beneath the epi- 
ermis. In general, the epidermal structures feed into fast, myelinated 
fibers, while the subepidermal ones feed into slower fibers. 

The most important part of this conclusion is that such structures 
Overlap and are widely ramified ; in the cornea of the cat one fiber may 
p m stimulation of as much as one quarter of the whole 
is raises a serious problem: how is localization of pain 
Cornea (78). This ee how do me get the so-called pain spots? a 
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ag pe gone spots were recognized as varying, and this picture sug- 
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gests the view that they merely represent accidental variation in the 
density of receptors stimulated. The problem of localization is more 
difficult, but the anatomical evidence forces the conclusion proposed 
by Tower (78) that the pattern of stimulation in overlapping pain re- 
ceptor units feeding into different nerve fibers is “interpreted” by the 
brain in terms of localization. As Wolff and Hardy (92) put it: “The 
painful spot experienced as such when an area of normal skin is sa 
to noxious stimulation is a centrally integrated experience projecte 
onto the periphery for the specific purpose of localization. The ‘skin 
spot’ is, so to speak, a ‘mind spot’ (p. 168).” f 
Evidence in favor of this view, which has the added advantage 2 
settling the problem of sensation during regeneration after nerve divi- 
sion, is offered by Weddell, Sinclair, and Feindel (86). These investiga- 
tors made histological examination of partially denervated skin after 
degeneration due to nerve section. They found that when the area © 
skin stimulated had isolated nerve nets, the characteristic slow, care 
sively unpleasant, poorly localized pain observed during nerve regenera- 
tion was elicited, but that when the area had many interweaving nerve 
nets and terminals, as in normal human skin, normal pain perception 
was elicited. This experiment accounts for all of the facts of nerve ci 
generation except the original ring of hyperalgesic tissue at the ae is 
ery of the dead area immediately after the section of the nerve. ge 
ring of tisue is accounted for by the observation by Weddell (85) A 
overlapping innervation of any one skin area by many fibers from a 
ferent nerves. If the fibers from one nerve degenerate, this leaves t 
fibers from the other nerves innervating the same area of skin alone, 
which is the condition prescribed by Weddell, Sinclair, and Feindel for 
the hyperalgesic response. f 
The problem of the end organ for pain, and the related problem © 
whether or not there are different qualities of pain, is neatly rounded 
off by an observation by Feindel, Weddell, and Sinclair (18). They 
made histological studies of various deep pain-sensitive tissues; and 
found in every case the same pattern of isolated nerve nets found in 
partially denervated skin tissue. This accounts both for the relative 
insensibility of deep structures to ordinary stimuli and for the ex- 
cessively unpleasant nature of visceral and deep pain, when aroused. 
The research discussed in this section, taken all together, justifies 
the conclusion that there is fundamentally only one kind of pain re- 
ceptor, which gives ordinary pain sensibility when enough receptors are 
stimulated, but the kind of peculiarly unpleasant pain found in partially 
denervated tissues when too few are stimulated. It is a high density 
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fa these receptors, discharging into different nerves, which accounts 
or a “pain spot.” 


V. DISORDERS OF PAIN PERCEPTION 


Aside from the problems of psychophysics and end-organ physiol- 
°gy, knowledge about pain is spotty and confusing. The observations 
oF Weddell, Sinclair, and Feindel, cited above, suggest that much of 
what is important in the perception of pain goes on in the central 
nervous system. All that is known about disorders of pain perception 
reightens this belief. The history of experimentation in vision has 

een a history of experimentation on the peripheral mechanisms giving 
Way to experimentation on brain mechanisms, as it became clearer and 
clearer that what happened in the eye was only a part of the whole 
Problem of vision. In hearing, the problem of the role of the central 
nervous system is still more acute, but the experimentation has not for 
= most part been done. In pain perception (and, presumably, the skin 

Ses In general) knowledge has hardly advanced beyond the point of 
asking questions about what happens in the central nervous system. 

he most important conclusion which can be drawn from the facts 
about pain and from the history of research in other sense modalities is 
that the picture will never be clear until the functions of the central 
nervous system in pain perception are well understood. The following 

‘Scussion of abnormalities in pain perception illustrates this point. 

The pathways which pain fibers follow are fairly clear as far as the 

thalamus. Skin pain fibers in general are conveyed to the dorsal roots 
Y somatic nerves. Deep pain fibers may attach themselves to blood 
Vessels for a while and then join autonomic nerves, may join autonomic 
Nerves early and remain with them almost up to the cord, or may travel 
Y somatic nerves. It does not seem to make any difference to the 
quality of the pain which path is followed. On entering the cord, all 
Pain impulses are transferred to the opposite side and travel up the 
Cord in the anterolateral section. From here, the path is uninterrupted 
for Most pain impulses to the nucleus centralis posterior of the thalamus. 
hether or not pain impulses are further projected to the post-central 
Syrus is uncertain; Penfield and Boldrey (59) were unable to elicit 
Pain by stimulation of this area and hence concluded that pain is pri- 
n the thalamus, but analgesia and hyperalgesia have 
been reported in clinical cases involving cortical lesions (53, 81). - Hemi- 
Spherectomy does not result in any significant loss in pain sensibility on 
but this operation apparently results in extensive 


t ide, k ae 
ae bear cs atl also (81). The retention of sensibility suggests 
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a pathway to the ipsilateral side of the cortex. Also, a few cases 10- 
volving very extensive thalamic destruction still show pain sensibility. 
In short, brain localization of pain functions is still very much an open 
question. 
Probably the most interesting and dramatic type of disorder of pain 
perception is known as causalgia. Livingston (50) has described a large 
number of cases of this remarkable syndrome, enough so that rele 
constant features stand out. The initiating factor may be an injury ° 
as traumatic a nature as an amputated limb, but lesions as small es a 
thorn prick have been demonstrated to produce causalgia, and a numbe 
of cases are available where no lesion has been found. The symptoms 
are: incessant burning pain from the affected region, extreme hyper@ 
gesia from the skin in that region, lowered temperature in that aig 
relatively small areas showing even greater sensitivity than str 
“normally” hypersensitive area, muscle spasm (in some cases), anne 
sweating in the affected region, degenerative tissue changes, and marke 
personality changes. N 
A number of these symptoms reflect the hyperactivity of the me 
pathetic nervous system that seems to be a standard feature of all tebe 
of intractable pain. Leriche (47) has based his whole conception an’ 
treatment of intractable pain on the concept of sympathetic ace at 
ment, a view which seems more plausible when it is remembered a 
many afferent pain fibers pass through sympathetic tracts (3). Anoth r 
important feature is the presence of muscle spasm. It has been a 
gested that in many cases of intractable pain the compression of R 
trunks by spasm of adjacent muscles (or viscera) is a causative fac 
(72). : 
More significant than the nature of the syndrome are the techniques 
effective in curing it. Occasionally cutting of the pain pathway = 
volved at the peripheral or spinal levels will be adequate, but mae 
often such a procedure will fail. The most dramatic technique 18 the 
injection of novocaine into a supersensitive point in skin or muscle oe 
a sympathetic ganglion. This may relieve pain for a short while, Of, 
more dramatically, it may relieve the pain permanently (26, 50). Such 
results, of course, suggest that some recurrent circuit mechanism was 
active, which once stopped did not start up again. Livingston’s most 
dramatic case, making a very forceful argument for this interpretation, 
was of a man who developed Causalgia of the left foot after a fracture. 
The middle three toes were flexed in spasm. After a few years, the cor- 
responding three toes on the right foot began to flex, and simultaneously 
the right foot, which had not been injured, became slightly causalgic. 
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Amputation of the affected toes of both feet left very painful phantom 
toes on the left foot, which were eventually cured by amputation of 
that foot. Here the spread of the symptoms to the right foot after 
Injury and prolonged pain in the left foot clearly suggests some active 
Process in the central nervous system, which gradually recruited more 
and more of the fibers in that area into its activity. 
_ A particular kind of causalgia which is very informative because it 
'S so frequent is that resulting from limb amputation (63). Such am- 
Putations almost invariably leave phantom limbs, which feel to the 
Patient just like real limbs. In non-painful cases the phantom limb can 
© moved and used, feeling just like a real limb. But in the very common 
Painful phantom limbs, the phantom is usually tightly flexed, immobile 
and very painful. Such causalgias may be caused by neuromas in the 
Stump, in which case excision of the neuroma may cure the pain. But 
frequently there is nothing wrong with the stump, and sectioning of the 
Nerve trunks innervating it does not relieve the pain. Here again, 
nesthetization or destruction of sympathetic ganglia may result in per- 
Manent or temporary remittence from pain. It is interesting that along 
With the remittence from pain the patient regains the ability to manipu- 
late his phantom limb. A frequent observation is that a resection of a 
Nerve Serving the stump may yield remittence for a while, with subse- 
dent return of the pain. Whether this is due to growth of adjacent 
nerves into the denervated area or whether it is due to perpetuation of 
the Central pain process has not been determined. 
That these results are not due to psychogenic factors is suggested 

oy Livingston's observation that injection of saline salution into a 
1YPersensitive “trigger point” or a sympathetic ganglion has no effect, 
While injection of novocaine may have the dramatic effects described 
above, Livingston (50), from whose treatment and Riddoch’s (63) the 
ell picture was drawn, interprets the phenomena of causalgia as 
Ollows: 


b An organic lesion at the periphery, involving sensory nerve sas ing A 
ecome a source of chronic irritation. Afferent impulses, from this “trigg ; 
Point” eventually create an abnormal state of activity in the internuncia 
Neuron centers of the spinal cord gray matter. The internuncial pine a 
urn is reflected in an abnormal motor response from both the lateral an 
ns of one or more segments of the cord. The muscle spasm, 
va b and other effects which this central perturbation of func- 
; Motor changes, eripheral tissues, may furnish new sources for pain and 
von brings about i hn Peale of activity is created. If the trigger point is re- 
New reflexes. A vicious © may subside spontaneously. If the process is per- 
Moved early, the pe ads to involve new areas, and tends to acquire a 


3 i spre S á E 
mitted to continue, I Singly difficult to displace. Perhaps in this stage even 
Momentum that !§ 
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a removal of the original irritant may not be sufficient to establish a cure. But 
if an important part of the circle of reflexes can be interrupted, the process ork 
subside, and a normal physiologic status is again established (50, pp. 226-227). 


This view is a far cry from a simple one-receptor—one-sensation view 
of pain. And itis not at all unique to investigators in this field. Russian 
investigators since the war, operating on a similar hypothesis, have 
found that up to one hundred hours of continuous sleep is an excellent 
treatment of causalgia (though they were working only on newly in- 
jured cases [39, 100]). They have also had good results with nova 
block of the affected nerve (80). Cohen (13) has produced the pain © 
angina by application of an irritating plaster to skin innervated by oe 
Same segment as the heart in patients with heart disease, a result which 
he interprepts in terms of summation of subliminal pain impulses in the 
central nervous system. Bishop (4), from his experiments on electrica 
stimulation of the skin, concludes: 

_ Even though electrical stimulation of one ending of one fiber may be POP 

sible, it does not follow that the central nervous system transmits and 19 
terprets the impulses induced in a correspondingly simple manner. The oo 
virtue of such experimental restriction of activity to one peripheral eae 
may be the demonstration that such stimulation is insufficient to enable oe 
central nervous system to obtain an adequate estimate of external condition 
It may be inferred that the central nervous system is designed not primarily 


A variety of evidence about this notion of a spinal interaction 
among pain processes is available, most of it favorable. For example, 
Kunkle, Charles, Armistead, and Goodell (45) have shown that pain 
produced by immersion of one finger in cold water spread to other 
fingers, but that pain did not So spread from the thumb to the Jaw 
(whose representations in the post-central gyrus of the cortex are 
adjacent), and so concluded that the neural process involved is in the 
spinal cord. Thompson and Gellhorn (77) have shown that painful 
stimuli can produce spinal reflexes jn spinal animals. On the other hand, 
Bingham (3) argues that the effectiveness of anesthetization or de- 
struction of sympathetic ganglia in curing causalgias is the result of 
blocking of sympathetic afferents and not of stopping the support of 
some ongoing spinal activity; and Doupe, Cullen, and Charce (16) 
believe that causalgia is caused by direct stimulation of pain afferents 
by sympathetic efferents, 
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n SE ip pa ae neo effects postulated above, 
€picritic fibers inhibited a = d ‘thi ~~ eae oh hae 
iironië form or 4 protopathic, an is view is still widely he 
resulting in { another, The most common view is that the impulses 
. § 1n fast pain modify the central nervous system in such a way 
Prepare for the subsequent impulses resulting in slow pain (42). 
em Age detailed theory of the functioning of the central nervous 
Kitaro pain has been offered by Hebb (37). His theory of pain is 
“Rhee E the rest of his theory of brain function, but it can be 
otis ae by saying that he conceives of pain as being a massive dis- 
örganize Ping of thalamic or cortical neurons. This massive, dis- 
the a ei may develop if too few impulses from C fibers reach 
to take = nervous system, allowing localized hypersynchrony of firing 
c Shave ace in the thalamus. It may also take place if impulses along 
Produc Pi so frequently as to dominate local thalamic action, again 
fal Pin ocalized hypersynchronous firing. In the intermediate nor- 
aon ae of action of C fibers, their effect is perceived as touch. To 
os n tor the fact that injury of the somesthetic system anywhere 
be Peripheral nerve to thalamus may produce pain, and to account 
e nerve division experiments of Head (36), Boring (9), and others, 
a Postulates that hypofunction of the somesthetic system leads to 
kene, a assumes that more general hypersynchronous firing, or more 
ekpe = y organized firing of any kind, will not be accompanied by the 
Bly of pain; only local hypersynchrony is painful. The reason 
ae E. hypersynchrony may develop is that in the absence of the 
nuci a ol continuous normal somesthetic impulses, “Higher somesthetic 
Cet then lack their normal degree of sensory control and become 
fe ettesponsive, and yet are still exposed to an intermittent ‘triggering’ 
m peripheral stimulation” (37, p. 188). 
i The notion of hypofunction.as a cause of pain is a new and imagi- 
ide one, but it raises the question why operations attempting to cure 
tractable pain by severing the pain pathways, either peripherally or 
1n the Spinal cord, are ever successful. Diseases such as syringomyelia, in 
Which afferent pathways degenerate without leaving the patient in 
Pain, are also unexplained by Hebb’s theory, as he has pointed out. It 
1S probable that the usefulness of Hebb’s theory of pain will depend on 
the usefulness of his view of the function of the central nervous system. 
It would be misleading to leave the topic of central nervous system 
UNctions in pain disorders without considering some of the disorders 
h 5 ripheral in origin and cause. Of course, neuralgia 
Which are or may be piP ea Ck onda. Caen 8 
due to neoriti ix presumably peripheral in origin, ‘Lewis (48) has per 
formed a aA experime g that hyperalgesia of the skin 
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such as is produced by sunburn is caused by the release of a chemical 
(histamine-like, for Lewis, but Rosenthal and Sonnenschein [65] argue 
that it actually is histamine) into the skin. Such hyperalgesia occurs 
in the area of distribution of the nerve innervating the area damaged, 
when it results from localized damage (e.g., that due to repeated strong 
electrical stimulation of a small area). Lewis blocked a nerve with novo- 
caine and then stimulated the nerve trunk either above or below the 
block. If the stimulation was applied above the block, pain was felt, 
but no hyperalgesia resulted. If it was applied below the block, no pain 
was felt, but hyperalgesia resulted after the block wore off, Lewis con- 
cluded that the effect depends on the spread of nerve activity, and that 
what happens is that noxious stimulation causes the nerves stimulated 
to release the histamine-like chemical in the surrounding area. He at- 


results are caused by antidromic impulses in the sensory fibers of the 
Pain system—an interpretation accepted by many of the more recent 
a tsis on the problem (78, 87). This looks like a clear demonstration 
ofa Peripheral mechanism for one kind of hyperalgesia, but it may not 
be. In 1950, Hardy, Wolff, and Goodell (34) published a series of ob- 
which they feel must be explained in terms 
ctivity in the spinal cord, of much the same 


f people who are congenitally insensitive to 
exist in very clear (19, 44). No histological 


of spinal reflexes which are assumed to be initiated by pain impulses 
suggests that the defect is in the central nervous system. 

A good deal of research has been done on the mechanisms underlying 
various other kinds of pains, especially viscers| pains (35, 52, 87) and 
headaches (51, 70, 71, 88, 90). This work will not be reviewed here, 
since it has contributed nothing new to the Psychology of pain in general, 
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arhe pn a demonstration of the great frequency of inaccurately 
p ie or referred visceral pains. Discussions are also available 
rites arious surgical techniques for curing intractable pain (20, 47, 76) 
itemi n particularly cutting of the posterior roots (60) or of the antero. 
ig ok (75). Recently a number of surgeons have begun to per- 
“ne prefrontal lobotomies to cure intractable pain (17, 83). One in- 
resting result of this is that a patient who formerly was completely 
dominated by his pain will after operation show no pain symptoms and 
be able to go about his business with no impairment of function due to 
pam; but if he is asked whether he is still in pain, he will report that 
It is Just as bad as ever, but that he really doesn’t care. More evidence 
for dissociation of pain perception and pain reaction! 


VI. SUMMARY AND CONCLUSIONS 


: From consideration of the nature of pain and a review of the litera- 
ure, four main conclusions have emerged. 


lit 1. No Operational definition of pain is at present available. The 
erature on pain has defined pain introspectively, and so far the 
efinition has been quite satisfactory. . 

2. The psychophysics of pain has been well advanced as a result of 
Sustained experimental attack in the last decade, but its further develop- 
ment depends on the correction of experimental errors and the use of 
More adequate statistical tools. : 

3. The localization of pain stimulation on the skin is a function of 
Presentation to the central nervous system of a complex pattern of 
‘Mpulses from many different pain fibers of varying transmission speeds. 
Disturbances of this pattern will result in hyperalgesias and other 

'Sorders of pain perception. Qualitative differences in pain perceptions 
Tom different parts of the body are probably due only to differences in 
the Pattern of impulses in the central nervous system resulting from 
differences in density of peripheral innervation. : 

4. Attention to the peripheral mechanisms of pain should not pre- 
clude recognition of the vital role played by the central nervous system 
pain perception. In many cases, knowledge of what is happening 
at the periphery is inadequate for or unrelated to prediction of the pain 


experien i f pain perception, especially 
ce. sorders of pain perceptio! : 
Study of cases of di Pp esses going on in the 


sar Salgias i tant proc 
: , Suggests that among the important p. f ni 
pinal cord are (a) recruitment of fibers into an ongoing Pe a 
nternuncial neurons, either sustained by or independent of perip. 


eral stimulati ici i o in-induced efferent activities 
n f pain-in 
lation, (b) a vicious circle of p ai tate the 
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.. Mg in sympathetic and somatic change 1 1 

iginal pain stimulus, and (c) inhibition of pain by pain, pain by other 
i senses, and possibly pain by the cortex. 
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STATISTICAL TECHNIQUES IN PRESENT-DAY 
PSYCHODIAGNOSTICS! 


IVAN NORMAN MENSH 
Washington University Medical School 


tae more the clinical psychologist is submitting the data he 
E erenn PERAS examination, applying the experimental principles 
rach a esign and statistical treatment to his everyday observations 
s to research material. This emphasis in present-day clinical 
eae was well reflected in the symposium on Statistics for the 
enon (29) introduced by Zubin and presented to the Biometrics 
Se Dn of the American Statistical Association. At that time a series 
po rical problems was proposed by A. L. Baldwin, J. F. Kubis, L. S. 
7. iy and J. McV. Hunt, A. I. Rabin, and L. J. Cronbach. Solutions 
Sey probleme were suggested by W. Stephenson, E. F. Gardner, D; 
the a - Guetzkow, and G. W. Brown. The present survey is much on 
ech a er of that symposium in reviewing the problems of statistical 
tio niques in present-day psychodiagnostics and indicating the solu- 
Ns attempted—whether proposed, planned, in progress, or completed. 
The problems of validity, reliability, and other statistical treatment 
of data obtained in psychological practice have accompanied the use of 
lagnostic devices since their inception. As the projective methods be- 
‘ame a more prominent tool of the clinical psychologist, still more 
Statistical problems were posed because of the nature of the tests and 
e data obtained through their use. Within the past few months 
ronbach (6) has reviewed the special area of the Rorschach | method 
and presented evidence of the clinician's concern with ‘statistical con- 
‘mation for their hypotheses.” The errors, omissions, and “unhappy 
Choices of statisti dures” were pointed out and suggestions 
atistical procedures W p -S i 
made for more adequate statistical treatment. However, it 1s not only 


i the area of projective techniques that statistical questions have 
other psychodiagnostic 


cen raised; for these questions apply also to l . 
vices, Loevinger (14) has pointed out some of the problems ın ponie 
On-projective psychological tests of abilities, attitudes, and personality 


traits, 
ices of the APA Division 
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ttee study with the Research 
at the 1949 American Psycho- 


of cit survey prepared for the Commit 
ae nical and Abnormal Psychology, un 
cf ersity of Iowa. The author is grate 
3 Bibliography). 
one isport was presented in brief as a cross- 
ogi ittee of the Division, Dr. R. E. Harris, Chairman, 
Sical Association Convention, Denver, Colorado. ne 


commi 


476 IVAN NORMAN MENSH 


Cronbach recently outlined the area of diagnostic devices which is 
the concern of the present survey: 


In the past two decades, attention has been given principally to developing 
a workable tentative theory of Personality and inventing promising diagnostic 
methods. Until one has materials worth validating, validation research must 
holda secondary place. We now have projective techniques, situational tests, 
and numerous other new tools which purport to describe personality; there lies 
ahead a large chore of validation to define the limits of dependability of each 
technique (4, p. 373). 


More specifically, the major emphasis in statistical treatment of 
data from the psychodiagnostic devices has shifted from “group- 
centered” to ‘“‘individual-centered” statistics (27). This shift appears 
in the suggestions of Cattell (3), Horn (12), Stephenson (21, 22), 
Zubin (26, 27) and others. Nor is this entirely a new development, for a 
decade ago Woodworth (24) wrote of the need to combine statistical 
analysis with individual study, and of the advantages and disadvantages 
of the two approaches when applied separately. Even earlier, Allport 
(1) discussed “the study of general principles and the study of the in- 
dividual case” and the philosopher Windelband's proposal to separate 
the nomothetic from the idiographic disciplines. Allport at that time 
pointed out that psychology “in the main has been striving to make of 
itself a completely nomothetic discipline,” but cautioned that the two 
approaches should be regarded as overlapping and as contributing to 
one another. 

_ Zubin (27) felt that the recent symposium on Statistics for the Cli- 
nician was, in fact, “an attempt at quantifying the idiographic ap- 
proach,” but recognized that in present-day practice the entire emphasis 
is not on the individual case, because in that symposium “not all the 
enthusiasm of the present Writer for ‘individual’ statistics is shared by 
Yet the stress on the individual case and on 


3 is very much evident in current literature. 
Why the trend toward individual study, particularly by the clinician? 


Basically and ultimately, of course, the clinician is concerned with 
the individual case, for the single person is the unit in psychodiagnostics, 
in therapy, and in research, no matter how many units are studied. 
But the problem goes beyond this, and with the exception of relatively 
recently developed statistical techniques there have been no other than 


error” of Laplace, Gauss, Quetelet, and Galton has gone unchällenged. 
Particularly since the introduction of the projective methods have 
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questions been raised about the normal distribution curve and its ap- 
Plication to data obtained by means of such psychodiagnostic devices. 
In the early days of the use of the Rorschach method in this country, 
Meltzer (16) noted that “the habit of regarding the normal distribution 
Curve as a point of reference’ meant that the psychologist saw test 
results which deviated from the normal curve as “indicative of a poorly 
Constructed test.” Meltzer emphasized that it was not necessary to 
assume that’all measures of human nature must yield normal distribu- 
tions, and cited the discussions in E. L. Thorndike’s Mental and Social 
Measurements and T. L. Kelley’s Statistical Methods in evidence. 

. Recently this argument again has been advanced by a number of 
investigators, Rabin (18) summarized, as one of the statistical prob- 
lems faced in Rorschach analysis, that there are “n factors which are 
not similarly distributed; some follow a normal distribution, some a 
J-curve and some other forms not yet investigated.” Gardner (9) also 


has written that there are “many situations in which the assumption 
it often seems more reasonable to 


ie) . 
f normality seems unwarranted... 
expect a skewed distribution rather than a normal distribution. . . . 
Finally, many students of the problems of statistical methods for 
data from psychodiagnostic devices are now proposing re-evaluation of 
Cur thinking in this area. These proposals principally have concerned 
© projective techniques, although the more traditional devices also 
lave been re-examined in this light. Loevinger has summarized the 
trend: 
? In the field of measuring personality characteristics, there has been mr 
om unanimous agreement as to the value of traditional psychometrics, hi 
Ome of the most promising tests, notably the projective tests, have largely A 
Passeq traditional procedures. Even with reference to measuring abilities, ia 
Pages of Psychometrika have contained an increasing number of articles nu 
SESE fee years exploring the contradictions and dilemmas which arise m 
aplication of the concept of reliability, of the method of rectilinear ac ae 
heterogeneity of test content. ... Development of factor analyst 


arpened the appreciation of these difficulties (14, p. 521). 


Further, Symonds (23) prefaced his recent text on pa cl 
namics with a statement that the demand by the scientific metho = 
e i "eproducibility of data cannot now be met in clinical fal fie eons 

™Phasized the difficulties facing an attempt to “repeat all of the cor 

‘Hons which would be necessary” in order to obtain the same a in 
“uccessive Samples in psychotherapy for reliability and validity a aig 

lso, there are no absolute definitions of “normality and good a oo 
Ren for the criteria vary according to the culture, the place, the 
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time, and the individual—“Each person makes the only adjustments 
possible forhim....” (23, p. 569). This is the philosophy of the e 
mate in the idiographic approach. Frank’s position has been pinia g 
nature, and Cronbach (7) concludes that he “appears to argue t $ 
cases cannot be treated objectively, quantitatively, and anonymously, 
when projective tests are used.” Yet, there are those, like Grant (10), 
who feel that the basic concepts are as appropriate for clinical data z 
for other material and that the problem is one of devising special tes i 
and techniques for treating the obtained data. In reviewing “new ane 
cedures of experimental design and analysis,” Grant finds many wW se 
already have proved useful for clinical problems. Moreover, it win 
feeling that “The theory of experimental design has, at least temporary, 
far outstripped psychological practice.” 


PROPOSALS FOR SOLVING THE STATISTICAL PROBLEMS 
IN PRESENT-DAY PSYCHODIAGNOSTICS 


Zubin (27) already has summarized a number of the methods re 
treating data from diagnostic devices, including pattern aaa 
factor analysis, other correlation techniques including both is 
traditional R- and the newer Q-technique or inverted-factor ee oe 
analysis of variance and covariance, rating and scaling, and the his g 
discriminant function. In Grant’s extensive review (10) he covers : 
perimental design and analysis, psychometric methods, correlation ibli- 
multivariate analysis, coding and computational techniques, and i de 
ographies and books for general treatments. The methods one c- 
analysis of variance with both inter- and intra-subject variation A 
counted for, the determination of sample size in experimental deii 
the interpretation of the extreme deviate or the Studentized %» p% 
effects of variation in criteria on the F-test, Yates’ contingency metho 
non-parametric techniques when the assumptions of normality appe 
to be unwarranted, scaling methods improving on Guttman’s analys!S 
Grubbs’ method for distinguishing measuring instrument ingccilrae 
from actual product variability, Horst’s generalized expression ine it 
reliability coefficient when the number of measures varies from 17 ; 


vidual to individual, and multivariate tests. To these may be added 


the P-technique to round out the P-Q-R triumvirate, interval ea: 
homogenous test construction, validation by successive clinical pre j 
tions, and matching. 
r t 
Pattern analysis. Munroe has emphasized that statistical metne 
of test data must capitalize on clinical experience and specifically 
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urged consideration of combinations of scores in quantifying observa- 
tions. 


By and large it seems clear that poor results [of quantitative studies of 
Rorschach data] are obtained when a limited number of the traditional scores 
(which were never intended for use in isolation) are equated with personality 
traits without further ado and correlated with external factors. Promising 
results are obtained when combinations of scores are used . . . (17, p. 15). 


Cronbach (7) also has pointed to the inadequacy of conventional 
treatment of test scores. He acknowledges the simplicity of handling 
test data by treating one score at a time, but is concerned with the 
failure of this technique to take into account the interrelations and 
interactions of scores. Yet there is the problem of describing the many 
dimensions of personality and considering all the data simultaneously. 
Cronbach suggests, “If tests could be made more reliable, equally reli- 
able, and equally intercorrelated, clinical testing would more quickly 
Produce significant findings.” Here, then, are at least three goals to be 
Pursued. 

Recognizing the practical limitations of working with a great num- 
ber of dimensions of personality, Cronbach (5) offers the alternative of 
reducing this number by the “signs approach” of many investigators, 
or by the relatively newer multiple regression and discriminant function 
methods. After discussing the limitations of these statistical treatments 
in terms of the amount of information lost in the course of the analysis 
and the involved functions, he proposes pattern tabulation. Even this 
Method is limited in its narrow scope of dealing with only two or three 
Scores at a time. Yet it does permit the examination of three-dimension- 
al data without the need for elaborate statistical procedures and as 
Such is an advance over the handling of but one score at a time—'‘The 
technique permits one to summarize the performance of a group of 
Persons on a pattern of several scores, to compare groups and to test 


differences in pattern for significance.” 
In a sense, this technique is a reversal 

group statistics to intra-individual data, 

latter is well-founded in the study of the in 


Proposes an application of the method to group data. een 
Rabin (18), in tracing the history of the Rorschach method in dif- 


; : : tgs neti 
erential diagnosis, also noted the inadequacies of the “signs approach 
and hess ce that it gave “hints,” but not differential o 

Owever, Zubin (26) used pattern analysis over ten yem aei E m y 
very recently reaffirmed his belief in its promise as a method useful for 


Psychodiagnostics. 
Sells? has been developing at t 


of the usual trend of applying 
for pattern analysis of the 
dividual and now Cronbach 


he USAF School of Aviation Medicine 


? Sells, S. B, Quantitative treatment of projective test data. 1949 (unpublished). 
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an approach which “utilizes scoring symbols and eS 
been found useful clinically and . . . fit into simple schemes ee paene 
tive treatment.” Applied to psychiatric screening tests, the = Por 
classifies behavior as satisfactory, questionable, or TELE 
example, in treating group Rorschach data and scoring a pece 20 
tendency, satisfactory behavior consists of no rejections o f ete 
or more R, 30-40% A, no color naming, etc.; questionable ce ae 
includes one rejection, 10-20 R, A% greater or less than saa Nie 
instance of color naming, etc.; and unsatisfactory records oa aie 
as more than one rejection, fewer than 10 R, greater than 50 70 a nino 
than one instance of color naming, etc. Such scoring is base ae 
discriminating power of the various indicators (the signs eel 
is seen in Sells’ technique) and “empirical examination. j The ey: ae 
items may be given relative weights and placed in combinations ha 
terning) on the basis of (1) discriminating power and, (2) relativ 
portance as defined by frequency of occurrence of the item. aihe 

Factorial analysis. Factorial analysis has been widely used oe ote 
treatment of various types of test data. Rosenzweig summarize ae 
role as follows: “While not a method of directly appraising or a 
gating a personality. . . , By factor analysis quantitative data br 
treated mathematically to uncover the smallest number of ray? i 
ables to which the crude observations can be reduced, and to thr 
light upon the relationships among these variables” (19, p. 359). ‘ons 

Eysenck (8), using factor analysis in his studies of the dimena 
of personality, points out that the method, historically, is an on 
of the “method of concomitant variation” underlying all correla ax 
procedures. Four different types of factors can be developed gere en 
Sroup, specific, and error factors. However, there is little agreemen oe 
the meaning of these factors after they have been isolated, and Eyse 
lists interpretations which vary according to the investigator: 


as 
++. Thurstone (1935) and Holzinger (1937), for instance, regard factors 
primary or fundamental abi 


elementary or unitary traits of pers 
mental dimensions of the mind (Guil 
(1938), Allport (1937), and Thomson 
artifacts, having no “reality” of any kind. 

Our own position is very similar to th 
as principles of classification (8, pp. 16-17) 


and Eysenck, among aans 
have used factor analysis to extend the amount of information deri e 


To : i lt 
from a set of data. We see the traditional correlational techniques De 
upon to form such analyses as Cattell’s “P-technique” and Stephens 
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“Q-technique” (3, 21, 22). However, the need for more precise definition 
and for more universal agreement on the meaning of factor analysis is 
again underlined in Stephenson's presentation of his Q-technique, 
Just as in Eysenck’s comments. Stephenson (21) cites Banks’ use of 
Burt's summation method to refactor a table of correlations which 
Previously had been reduced to eighteen factors by Cattell, and found 
a different set of factors involving one general, two group, and eight 
other factors. Stephenson, in turn, refactored the Cattell table by Spear- 
man methods and found four group factors. Further, Stephenson 
Summarizes: (1) Banks considered her factors were structurally related, 
(2) Cattell’s were not, and (3) Stephenson’s interpretation of the factors 
were “very different.” 

Nevertheless, Cattell has made factor analysis an integral part of 
his treatment of data in personality study and through such analysis 
recently has built much of his personality theory. For example, in his 
€xposition of the P-technique, the method of factor analysis is the basic 
Structure on which, together with the coefficients which are factored, 
the technique rests. But the weight of evidence still argues for more uni- 
versal understanding among those who use factor analysis, if it is to 
Satisfy many of the statistical problems raised by present-day psycho- 
diagnostics, This criticism is emphasized by Loevinger (14) who noted 
that “A test which is factorially pure in one system [of factor analysis] 
Will not be so according to others.” There is very much the need me 
common language in factor analysis as in other techniques for treat- 
Ing test data. = . 

POR laine triumvirate. Although the traditional pee 
technique, the R-technique, is more than a half-century ented be 
recently have there been adaptations designed for the ie Pre A 
.“Ms arising from personality study as we know it today. T ms oe 
IS ag recently as 1947, Cattell’s article (3) which in its summary gin 
“P-technique a method employing intra-individual correlation, bs 
tried out for the first time.” And Stephenson (21) dates to a ae 
ago his first application of the Q-technique. Cattell in a footnote 


Unguishes the P-, Q-, and R-techniques thus: 
iables with regard to a series of 


i i st var 4 
ne eects te care atea t ith regard to a series of tests. In 


Persons; in Q-technique we correlate persons w vs, eard toi a seres of 
“technique we again correlate test variables, but with reg: 


i jses yet pub- 
nccasions and within a single person. Practically all aa Quaslque 
‘Shed have been in terms of R-technique and the remainde 


3, p. 267), is Bc in 
echnique and using intra-individual correlation, a fo tee mefiod 
Y a number of investigators other than Cattell. So ier (12) who 
restricted to correlational techniques, as pointed Que ay £ bility in the 
Proposed three methods for treating intra-individual variability 
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extending the method of scaling to a variety of psychodiagnostic devices. 
Thus, they have applied the “psychometric approach” in the evaluation 
of such techniques as the Rorschach, Levy Movement Blots, the TAT, 
and word association. In preparation there is a volume to include 
scaling of handwriting analysis, the mosaic test, and the Bender- 
Gestalt. An example of the scaling technique for ‘‘Perseveration Tend- 
ency (Pe)” follows: 


0. Response totally independent of previous responses. R 

1. Some slight or general similarity either in form or content to a previous 
response. 

2. Definite similarity in form but not in content. 

3. Definite similarity in content but not in form. 

4. Exact, or nearly exact, repetition of a previous response. 


Such scales, of four or five steps, are defined for Rorschach responses 
with respect to locale, organization, determinants, interpretation \ y 
the subject of the determinants used by him), content, psychologic 
characteristics of the response (as perseveration, mood, congruence ' 
subject’s attitude toward the response, and general data (including 
number of rejections, inquiry responses, and reaction time). These a 
turn consist of a series of scales. To define locale, for example, there ‘a 
scales of importance, type of white space, inclusiveness of primary loca g 
and frequency of locale. It is obvious from the scope of the scaling is 
Zubin and Young that such quantification of projective data represen 
a major effort toward the development of this type of “raw statistic? 
tool.” 

In a different area of research—social service case work 
the same emphasis on quantification and reliability of judgm 
work of Kogan and Hunt. These investigators (13) also used t H 
scale in the primary quantification of data, constructing one by psyc a 
logical principles and including anchoring case illustrations. Object! : 
was thus furthered by having each judge rate by applying the standar A 
ized scale to a structured case summary. But Kogan and Hunt repo ? 
“In the course of the development and application of this scale a pet 
sistent statistical problem has confronted the investigators.” Working 
through the problems in terms of null hypotheses and the broader prob- 
lem of evaluation, they conclude that their “critical problem 1$ how 
best to determine whether alternative methods designed to increase 
agreement among judges really do have such an effect.” After using 
judgments of raters as the raw data in correlations and in t- and F-test 
of significance, final evaluation showed their dissatisfaction with any 
one of these methods for treating multi-judge reliability. . 

Here again, the problem seems to lie in the further quantification 
and statistical treatment of data, with use of the rating scale re.naining 
a satisfactory initial tool for quantification. This further quantification 
and treatment recently has been developed by Yates (10), who now has 


—but with 
ent is the 
he rating 
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methods for treating contingency table problems where the psychologist 
has data only roughly quantified by rating techniques. 

Coding. Similar to the rating scale in that the technique makes data 
available for statistical treatment is the method of coding. Guetzkow 
(11) recently has attempted to make explicit some of the thinking on 
coding. Not only does he present the procedures for transforming quali- 
tative material into unitized and classified data, but he examines the 
reliability of the coding procedures. After indicating the two operations 
ue coding—separating the qualitative data into units, and establishing 

category-sets” for classifying the units—Guetzkow details the frames 
of reference, dimensionalities, and interrelationships of category-sets. 
He is careful to recognize that unitizing of data is a problem in coding, 
in order to avoid the common error of failing to delineate unitizing from 
the data collection procedure and the subsequent classification process. 
Different unit levels may be used simultaneously, just as there may be 
simultaneous use of several category-sets at different levels of generality 
In order to preserve the richness of the data. It can be seen here how 
coding resembles the rating scale as a statistical tool for quantifying 
data, for it will be recalled that Zubin urged scaling as a means “to 
Capture the full clinical flavor of the response”: (cf. p. 483, above). 

_ Reliability in coding, Guetzkow specifies, depends upon the accuracy 
With which the data have been coded, and upon the sample (whether its 
Size and selection are adequate to characterize reliably the behavior 
Studied). The latter is easily recognized as a problem in sampling, 
and not specific to coding, whereas accuracy of coding is as significant 
as accuracy in obtaining the raw data. Reliability estimates are de- 
Veloped by Guetzkow in a series of equations for both categorizing and 
Unitizing. Reliability of categorizing involves principally the following: 

he proportion of units upon which two coders [the reliability of more 
than two coders also is evaluated by Guetzkow, so that restriction in 
number is not necessary] agree may be conceived as the sum of those 
Items which both coders incorrectly classify in the same incorrect 
Way.” 

The equations for evaluating the reliability of the unitizing of data 
are based upon comparison of the number of units obtained by the 
Coders. Of further practical importance is the contribution of these 
reliability estimates to the investigator's decision as to how e ie 
amount of data needs to be check-coded in order to obtain the ee 
level of accuracy- This contribution calls to mind Zubin’s suggestion 
u tial analysis provides the experimenter with a means 
(27) that “sequen y ob ti ired for testing a given 
of derermining how many observations are requir g 
kiypothesis. cales. In quantifying data, rating scales basically define 

Interval $ of the dimensions scaled. This function of definition 


eristics i 
the character?" concern of the psychologist. As Gardner (9), Loev- 


has often been 
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inger (14), McNemar (15), and others have pointed out, scaling methods 
have been widely used in studies of attitudes, abilities, aptitudes, and 
other personality factors. Gardner (9) distinguishes between ordinal 
scales (so called by Stevens) and interval scales (the units of which are 
equal throughout the range of the scale), quoting McNemar’s argument 
that ordinal scales give only relative rank order among individuals. 
Gardner writes that interval scales furnish two kinds of information not 
otherwise available. 


Although ordinal scales are adequate when we wish to know whether one 
person is superior to another or simply whether improvement—regardless a 
amount—has taken place, they are inadequate in two important respecte. of 
the first place they do not permit the determination of the amount of growt i 
an individual in a particular trait. Nor do they, in the second place, nye 
the comparison of differences in performance of individuals in a particu F 
trait. To provide these two kinds of information, interval scales. - + 4" 
needed (9, p. 39). 


Further, Gardner proposes a method for developing an ordinal scale 
in which the assumption of normal distribution is not parC ihe 
will be recalled (cf. pp. 477 ff.) that this assumption is one which 
clinical psychologist often feels is not warranted. Gardner alo H 
the opinion that it is often more reasonable to expect a skewed yee 5 
tion than a normal distribution. In transforming an ordinal sca a ta 
raw scores from two school grades into an interval scale he fits to, es 
data “the more general Pearson Type III Curve,” for which he oe 
the equation. The method has been applied to achievement scores ly 
several parts of the Stanford Achievement Tests taken by approximate A 
fifty thousand children in Grades 2-9. Gardner sees his interval a 
method as useful in the measurement of growth and in the comparis 
of differences where a skewed distribution seems more likely than 
usual assumption of normal distribution. a 

Homogeneous tests. Setting up as her goal the measurement of pri 
psychological function at a time, Loevinger (14) has developed t 
technique of “homogeneous tests.”? She distinguishes between cumula- 
tive homogeneous tests and differential homogeneous tests. In the former, 
“when the items are ordered according to decreasing number of pluses; 
each person scores plus up to a characteristic item and minus 01 al 
subsequent items. For differential homogeneous tests, there is an order of 
the items such that each individual scores minus up toa characteristic 
item, plus up to another characteristic item, and minus on subsequent 
items” (14, p. 527). Loevinger gives in example a measure of emotional 
maturity. “Laces own shoe,” “goes downtown alone,” “uses family 


the 


3 It is interesting to note that this same goal has been explored very recently by 


another method. n kan eee Blots (28) have been designed “to reduce the 
components of the Rorschach stimulus. 
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car” . 
ina Gee by her as items of the cumulative test variety; and 
7 1 types of books, radio programs, and games woul 
diferenta cot chan 3 prog 4 g s would represent 
been motivation for developing the technique of homogeneous tests 
of abil; est represented in Loevinger’s criticism of psychological tests 
a ities, attitudes, and personality traits. She summarized her 
ption of the present state of affairs as follows: 


den temporary psychometric practice, it is the rule rather than the excep- 

ferente ir o a having the same score on a test will have scored plus on dif- 

dificult = Vhen each score stands for a variety of patterns of pluses, it is 

cilde « o conceive of these scores as measuring anything. Such scores are 

eatin mpirical devices known to have some predictive efficiency, but they 
ot be called measurements in any strict sense (14, p. 507). 


henee clinical predictions. Rosenzweig (20) has adapted from 
toutcs ot approximations approach a method which he terms 
defini ssive clinical predictions. ; Emphasizing the lack of quantitative 
nition of external criteria of validity of psychodiagnostic devices, 
cae the usual criteria of validity—qualitative and quantitative 
f gment, correlation with other diagnostic devices, and matching data 
fhe two or more sources—and points out the problems accompanying 
ne use of such criteria, including rating errors, lack of “systematic 
Validation of referrent instruments,” and the presumptive validity of 
Matching. 

The framework of Rosenzweig’s proposal is familiar to the research 
worker. His “method for validating projective techniques projectively” 
he defines as, “a systematic use of trial and error with a succession of 
hypotheses being advanced, checked, rejected or revised until finally 
the character of the instrument has been defined by empirical investiga- 
tion.” The method is implemented by a seven-step procedure combining 
the judgments of two or more investigators; the administration of the 
New test and a variety of referrent ones; evaluations from case history, 
interview, test, and other material sources; predictive attempts, quali- 
tative and quantitative; degree of agreement between predictions and 
test data; revisions of the hypotheses according to the information 
gathered in earlier steps; and repetition of the steps with the revised 
hypotheses. Rosenzweig concludes: “A succession of such experiments 
in clinical prediction should make it possible for the new device gradually 
to define its own validity—a procedure of objective self-definition. 7 

Method of the discriminant function. Zubin (27) sees promise in the 
method of the discriminant function as a statistical tool. He defines 
the technique as one which serves to integrate a group of variables 
into a total score such that the maximum differentiation from a con- 

ffected.” Moreover, a very recent development of 


is e 
q group is É B Oe 
trasted group inant functions, related to zero order discriminant func- 


ia] discrim! $ Á 5 
ad tial partial correlations are to zero order correlations, may permit 
tion a j 
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the comparison of two groups postoperatively on a test on which they 
had not been measured and equated preopcratively. 

Examining a problem the converse of the Fisher discriminant func- 
tion, Zubin (27) also reports a need of a method for discovering psycho- 
logical types by ‘‘fractionating a given population into such sub-groups 
that the difference between the means on these sub-groups would be a 
maximum.” Stephenson feels that his approach, the Q-technique, may 
be used for determining psychological types by correlating each subject 
with all the others and factor analyzing the resultant matrix (cf. p- 483, 
above). 

Matching. Since Vernon's application of the blind-matching tech- 
nique to personality research in the 1930's, this method of treating 
qualitative data has been widely used (4, p. 367), particularly for inter- 
pretations of projective test data. ‘Blind analyses’’ are blind in the 
sense that the personality interpretation is made without actually see- 
ing the patient whose personality is under study. ' 

Just as Zubin (26, 28) has reaffirmed his faith in rating scales for 
handling qualitative data, so has Cronbach (4) experimented again wat 
the blind-matching technique. Rosenzweig (19, p. 357 ff.) has attributed 
the popularity of this method as partially a function of the emphasis 
on the “total individual.” He sees as the basic motivation for the oA 
velopment of the matching technique “a comparison of individuals 
and at the same time . . . regard for the interdependence of the person- 
ality in its various aspects . . . as opposed to the rating scale method 
no attempt is ordinarily made to break down the personality into seg- 
ments or parts regarded as more or less independently measurable. 

Cronbach (4) objectively reviews the arguments pro and con bline 
matching, weighs the evidence, and concludes from the application ° 
the method to a small study that “It yielded the types of objective an- 
alysis necessary for a thorough validation of a qualitative assessment 0 
personality.” The procedure for handling three cases at a time in match- 
ing is outlined in five steps and then detailed by Cronbach. He concisely 
presents the advantages and disadvantages of the method. 


The advantages of the method may be summarized as follows: 

1. Neither the bias of the investigator nor of the judges influences the 
estimate of validity. 

2. The estimate of validity, although using a qualitative criterion, yields a 
test of statistical significance and a coefficient like conventional validity c°- 
efficients. 


3. Qualitative criteria are more meaningful and more truthful than ratings 
or other quantitative criteria. 


4. The method identifies objectively the accurate and inaccurate aspects 
of the prediction. 


5. The method permits one to identify the types of cases for whom' predic- 
tion is relatively accurate or inaccurate. 


6. The disadvantage of the method is that the design is laborious, and the 


i, ŘŘŮĖŮĖŮĖĖ 


o 
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2 lare inymibrn al judges must be enlisted. Since such a large group 

will e mit á andpicked, there is some danger of careless judging which 

eale ma idity. The difficulty of obtaining adequate qualitative criteria 

The ee but this problem is not specific to this validation design. 

‘hells uae aneron is not ideal, since it does not treat the prediction as a 

ttle „blin -matching, which does treat the prediction as a whole, gives 
r no information about the validity of the parts (4, p. 373). 


m Ret Grant (10) has reviewed a special technique which he sees 

derivati noes the use of the matching method. He describes Levene's 

i ithe aaa a sampling distribution of matches which may be applied 

the pe a of the diagnostic qualities of a complex test, by matching 

ae, o ocols or scores with the diagnostic group for a number of patients 
re the judge is told the size of each diagnostic group. 


EXPERIMENTAL DESIGN 


E previous section on statistical techniques has repeatedly 
anhi experimental design as a major factor in the development and/or 
Cie ation of techniques. Statistics and design are complements in 

rch, as Grant (10) has shown in his review on “Statistical Theory 
and Research Design.” The emphasis in the past pages has been on the 
Statistical techniques, however, and Grant's emphasis is on the second 
of the two components—research design. 
one interest to the clinician, in addition to the “Proposals” just pre- 
on ed, are certain procedures selected from Grant's survey. For 
der” the work of Harris, Horwitz, and Mood provides methods 

are useful in the problem of size of sample in research. In another 
area, Nair developed a technique for evaluating an extreme deviate 


Mean, the Studentized u, one found in analysis of variance to differ 
extremely from a group of means. Grant points out the difficulty fre- 


quently found in the interpretation of such a deviate, and sees in Nair’s 
treatment “an objective test for rejection of outlying observations or the 
evaluation of an unusual mean.” Also valuable in analysis of variance 
ation that in a two-sample experiment, absence of 
d not be serious if the two samples are of 


intro- 


ie Aspin’s demonstr. 
homogeneity of variance nee 


equal size. 
l freedom provided by the above tech- 


Although there is additiona : 
niques, there also 1 the caution by Grant—of particular note to the 


clinician who proposes such research—that the plan must include pre- 
cise control of the independent variable in analysis of variance designs. 
Madow’s example of the sensitivity of the F-test to lack of control of 

‘ge adent variable is elaborated in Grant's suggestion: ‘'... if 
= 3 a a ntially diagnosed groups of patients were selected for evalu- 
ree di 
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ation of improvement after four different therapies, slight variation in 
diagnostic criteria or in details of therapy could greatly reduce the 
power of an F-test used in analysis” (10). Also because of the clinician S 
attention to diagnosis and prediction, where the samples he studies may 
differ in two or more variables the problem of multivariate analysis 
must be faced. Analysis of variance (10) provides tests of significance 
of differences between groups when one variable is involved, but does 
not yield tests for differences “in two or more variables, and a test 1s 
sought for detecting systematic differences between groups, making 
use of all available scores.” Grant’s review of Rao’s, and of Rao and 
Slater’s multivariate analysis indicates the value of the method for 
inter-group analyses. 


SUMMARY 


Psychodiagnostic devices in clinical practice have contributed sig- 
nificantly to the study of human behavior. Concerned with techni 
for establishing the reliability and validity of the diagnostic too. . 
psychologists recently have faced problems in treating data which = 
shifted the thinking of the statistically-minded. The projective tec 
niques especially have presented problems. z 

Traditionally, the assumption of normal distribution has Vunt 
the basic hypothesis for statistical treatment of test data. Empiri 
evidence has been evaluated by a number of investigators (2, 13, 14, is 
who have concluded that the assumption of normal distribution siege 
unwarranted. Although the history of statistics in psychology me tö 
phasized the treatment of group data, the emphasis has now shifte 
techniques designed to treat data from a single individual in an intra 
individual” (2) or ‘‘individual-centered” (27) approach. a 

Another direction of thinking, and more basic, is one which concern 
the meaning of statistics for test data, particularly from projective 
methods. There are those who feel that the underlying assumptions 
of statistics in psychometrics do not apply to projective test data. Other 
investigators, however, feel that the assumptions apply equally well to 
all test data, and that the major problem is the devising of special 
techniques to fit the data of projective devices. 

There is this lack of agreement on the problems of handling test data 
statistically, yet there has been progress. This progress is seen 1n & 
number of statistical techniques Proposed—some dealing with the 
quantification of data so that they can be ordered for statistical treat- 
ment, e.g., rating scales and coding; others concern methods for treating 
data already ordered in codes, scales, correlations, or other distribu- 
tions. These include the more familiar correlational or R-technique, and 


hed 
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ae ras 3 = correlational data. Techniques proposed more re- 
ed verdad di i p- and Q-techniques, pattern analyses, discriminant 
catte on iscriminant functions, interval scaling, homogeneous test 
Sate » successive clinical predictions, matching, analysis of 
ete and multivariate analysis. 
is Te E N = of agreement among the various investigators, it 
erage the current emphases of the clinical psychologist that 
niques and í I more concerned with rigorous examination of his tech- 
tea o iis methods for treating the data furnished by the diag- 
fatures vices. W ithin the past two years psychological meetings have 
cation Symposia titled The problems of quantification and objecti- 
wires a personality (25) and “Statistics for the clinician” (29), as 
adl diy hies importance of these problems to the student of per- 
pe 7 such interest and effort are encouraging research toward the 
of reliability and validity in the study of personality. 
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RORSCHACH VALIDATION: SOME METHODO- 
LOGICAL ASPECTS 


LEONARD I. SCHNEIDER 
The State College of Washington 


INTRODUCTION 


tee ee in clinical circles that the Rorschach psycho- 
tepéitolre bey j the most comprehensive device in the clinician’s 
BA ; EES personality patterns. However, it is also 
Deien Thi results are highly dependent upon the skill of the inter- 
yielded & ihe due to the fact that the relationships between the data 
SIn o and personality variables have not been clearly 
E e Stated, Consequently, the user of the method must 
those ae. “te y of guesses as to the relationships involved—including 
with the sarge e accumulated in the literature, plus his own experience 

: > st in particular, and knowledge of normal and abnormal 
Personality in general. 
i ee space in psychological literature was at one time de- 
abla os question of whether or not such a state of affairs was de- 
hoa. I lore recently the majority of those concerned with use of the 
alid lg have supported the position that the Rorschach needs 
ire - ion (1, 2, 6, 8, 15, 16, 17, 21, 26, 30, 32, 35, 36, 39). However, 
a auey of opinions on the requirements for Rorschach validation 
th as numerous as are the theoretical and methodological positions in 

e entire field of psychology—as the following quotations will dem- 


onstrate. 


Harrison (15) claims that rigid validation procedures may be ap- 


Plicable to cognitive aspects of the personality but not the affective 
ar He maintains that “there must be sacrifice of objectivity and 
Purious precision with more reliance being put upon insight and in- 
Senuity in the forging of tools for personality investigation.” Clinical 
Validation, he claims, is ample evidence for the present, though con- 
trolled experimentation may in the future produce more definite knowl- 
edge. Rapaport (26) and Brosin and Fromm (6) call for experimental 
Investigation of “what form level means” by use of Gestalt experiments 
of form genesis and priignance. Brosin and Fromm state further that 
« |. the question of what may constitute the basis for correspondence 
between the responses and the personality of the subject; and the nature 
of the equivalence between the perceptual patterns and the general 
personality patterns, seem to obtain the most fruitful suggestions from 


Gestalt psychology-” 
493 
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Sargent (32) claims that “factors taken out of context have little 
meaning. For the reason that it is not the absolute amount of one deter- 
minant but its relation to the whole pattern which gives it significance 
in the individual protocol.” Thus, for her, validity studies can proceed 
along two lines: (1) correspondence of Rorschach impression of the total 
personality with impressions independently arrived at, and (2) predic- 
tive capacity which she thinks is the sounder approach due to the fact 
that correlations based upon inter-judge agreement are minimized by 
“each analyst understanding correctly different aspects of the personali- 
ties under inspection.” i 

Macfarlane (21) lists five validation methods: (1) correlatio 
outside criteria, (2) projective data vs. case history data, (3) throus® 
time consistencies, (4) collateral experimental approach, and (5) ee 
of success in prediction, which she offers as the most fruitful method. 
In support of this method she says: 


n with 


ce nee vie x : redic- 
The writer's opinion is that the utilization of the interpretation and aide 

tive judgments of widely experienced clinicians later checked for pre a 

success, will offer at this stage the most productive leads. If an expe! 


Peo se eae : ich he 
clinician is able to predict with considerable success, then the data on pce 


bases his correct intuitive predictions can be inspected and validly we we 
configurations can be established, quantified, and made available toles i 
perienced people. Also, his wrong and partially right predictions in conjun 
with the right ones can serve for finer and more differentiating criteria. 


Frank (8) holds that validation must be concerned with the ag8"°- 
gate of part functions since he believes that there may be lawfulness O 
that level but not between the discrete part functions and outst f 
criteria. Like Harrison, he appears to believe in the acceptability ° 
intermediate gross validation, for he says: 

If it appears that the subject projects similar patterns or configuration? 
upon widely different materials and reveals in his life history the sequence f 
experiences that make these projections psychologically meaningful for 
personality, then the procedures may be judged sufficiently valid to warran 
further experimentation and refinement. 


Thurstone (35), in a recent polemic against the scientific laxity of 
Rorschach workers, calls for validation data that will enablea Rorschach 
interpreter to predict the style of response an individual is likely to g1V® 
to different types of life situations. Hertz (16, 17) has been quite out- 
spoken about the need for validating data. She suggests four methods: 
(1) direct experimentation, (2) comparison with extensive individual 
case studies, (3) comparison with independent, objective data, and (4) 
comparison with known diagnoses and clinical pictures. In her earlier 
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“ee ie she states that concentration on one individual in the tradi- 
of the clinician would be scientifically productive. 

Piti (36) has offered some specific suggestions for validation 
E a He mentions the possibility of finding the relationship 
eect. K autokinetic phenomenon and Rorschach personality types, 
Sat orschach factors against data obtained from the Dembo 
Sos n, k of drugs and post-hypnotic suggestion to measure the 
i on Rorschach protocols of these experimentally produced states, 
nd simultaneous recording with the Luria technique, pneumograph 
and Rorschach responses. 

In 1935 Beck (1) wrote that the value of the Rorschach method was 
not on the basis of successful penetration into personality as yet, but 
as a suggestion that human nature could be passed through a prism 
and analyzed into component elements. He cautioned, however, that 
it must be recognized, “that the same trait is not necessarily 
equivalent in two different kinds of personalities, or in another way, 
the same diagnostic index may have different diagnostic value depend- 
ing on the larger background of the personality in which it appears.” 
In 1942 (2) he wrote that Klopfer’s argument that standardization of 
the Rorschach implied devising of numerical formulae for the several 
whole personality entities, was a fallacy. He pointed out that two issues 
were confused in Klopfer’s position. One was the personality as a whole 
governed by the laws which unit personalities follow and the second 
was the component elements, “. - - whether we are contemplating the 
psychological traits or the impersonal Rorschach factors which stand 
for these traits.” Of the latter, Beck claimed that they can and must be 
isolated and subjected to experimentally controlled observation in- 
dependently of the problems relating to the whole personality. “The 
criteria of the two are different and validation is within two totally 
different spheres of reference.” 

PoInT OF VIEW 
the most fruitful 


rk is dependent 
e broader prob- 


As is obvious from this sampling, a position on 
approach to take in future Rorschach validation wo 
upon one’s theoretical and methodological biases in the br 
lems within the fields of science and psychology. _ Accordingly, a 
embarking 0 2 set of criticisms and suggestions, it is necessary in a 
interest of clarity to make an explicit statement of position on the 

sgid involved. 
crucial iene et considered to be measured b 
å e Y ncomitant variation between two in 
egre 


y a statement of the 
dependent variables, 


496 LEONARD I. SCHNEIDER 


one of which is designated as the criterion variable. The data obtained 
from a validity investigation indicate the degree of predictability of the 
magnitude of one variable, given the magnitude of the other. In the 
problem of Rorschach validation, then, the usefulness of the results will 
depend upon the criterion chosen. The requisites for an acceptable 
criterion variable are: (1) amenability to the assignment of numerals 
with a high degree of reliability which represents a relative statement 
of the degree of presence of the variable, and (2) known or hypothesized 
relationships between the criterion variable and other variables useful m 
work with personality. Use of the term “numerals” in (1) above indi- 
cates another bias. The writer believes that the variables of personality 
are lawfully related to relevant environmental variables and since laws 
are numerical statements for optimal serviceability, it is necessary tO 
quantify the variables in order to find the laws. This is deemed a re- 
quirement for a science of psychology. Finding the laws depends in 
part upon a methodological approach geared to finding lawful relation- 
ships. It then becomes an empirical matter as to whether or not the 
lawfulness is “out there.” : 

In the case of the Rorschach it is held as a working hypothesis that 
many of the variables of personality can be measured by it, the task 
being to ascertain the tenability of the hypothesis by making a sertes 
of verifiable hypotheses relating clearly defined personality variables to 
each of the factors or groups of factors found in a Rorschach protocol. 
It is also held that the laws describing the functioning of the whole 
personality are of the same class as those relating component parts tO 
environmental variables. In describing the whole personality, what 1s 
needed is a composite law expressing the component parts and their 
interaction. Again, this may be true or false according to future em- 
pirical findings. Its immediate value lies in focusing on a search for 
relationships that can be expressed in a single system of laws. As 4 
practical matter, it is probably more fruitful to start with component 
parts until more of the relevant variables for the total personality are 
ascertained. The rest of this paper will be devoted to an application of 
this orientation in an attempt to clarify some of the methodological 
problems inherent in Rorschach validation. 


LEVELS oF INFERENCE 


From a similar theoretical and methodological background, Steisel 
and Cohen (34) have elaborated on Beck's differentiation of the levels 
of inference used in interpreting from Rorschach protocols. To'clarify 
the problems of Rorschach validation they: differentiave three ievele ce 
inference, each of which require validation. 
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Lev i 
ees = pst a ae geo drawn from the raw response record for pur- 
7 at the appropriat i 7 i 
adequate tik Re ppropriate scoring symbols and constructing an 
evi E 

Mne represents the descriptive statements which can be made by in- 
Las 1e psychogram, sequence analysis and analysis of specific verbaliza- 
Lev i A 

a ce gee the comprehensive, coherent personality diagnoses which 

e the classification of the subject in some nosological group. 


eo a considered a vertical schema ascending in order of 
validate 4 mp exity (the number of variables involved in attempts to 
Level $ T inferences made). However, it can be pointed out that 
Steisel a c T not involve the problem of validity as herein defined. 
tha neh ohen s Level I can more adequately be defined as entailing 
h pe seal at reliability, that is, the setting up of symbols each with 
The nestles w hich summarizes certain aspects of a given response. 
aate enis to find the definition which will yield the highest degree 
titin an in the case where several observers using the same def- 
thei or a given symbol are tested for the degree of concurrence of 
ir applications of the symbol in question. 

“nee established that certain symbols can be applied with a 
a actory degree of reliability, Level II is reached. Level I repre- 
be s the inferences as to specific processes or mechanisms which can 
in Pa about a personality. The raw data for these are found mostly 
mah E psychograms (factors such as F+%, M, C, W:M, etc.) though 
erial such as symbolism, pathognomic signs, and sequence analysis 
1) may also be used. As a point of departure some of the Rorschach 
ee sometimes referred to as validation studies in the literature will 
e classified in terms of the Rorschach variables used and the method 
employed. Each study will be evaluated in terms of the notion of 


Validity expressed above. 


Level II: Psychological Processes Represented by Psychogram Factors 


1. Hypnosis. Sarbin (31) took Rorschach protocols from a single 
Subject under four different conditions. Two of these conditions were 
With the hypnotic suggestion that the patient was Mme. Curie, and then 

ae West; a third condition was that of hypnosis with no suggestion; 
and the fourth condition was in the waking state. He found that each 
of the three artificial situations produced changes 1n several of the 
Psychogram factors and he attributed the changes to induced sets. How- 
ever, this does not qualify as a validity study in that the relationship 

By U stimuli used to induce the sets, and changes 


between the particular 
resulting, are not known. = 
, (20) used hypnosis ın a Rorschach study 


Levilied Grassi, and Gerson 
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with an improved method. They obtained a Rorschach protocol under 
normal conditions and then under several conditions of hypnotically 
induced affective changes. They suggested certain situations (under 
hypnosis) the psychological consequences of which were predicted on 
the basis of clinical experience. The Rorschach protocols obtained under 
the experimental conditions reflected changes in psychogram factors 
for each of the induced conditions. Further, the changes obtained in 
each case reflected the Rorschach factors usually associated with the 
respective affective conditions induced. Validity of the results in this 
case, is, of course, dependent upon the accuracy with which a group of 
judges can predict the psychological correlates of certain situations. 
Accurate prediction in such cases js dependent in part upon knowledge 
of the differential reactions of a large group of subjects to the same situa- 
tion. Thus the relationship between the factors of the emotionally 
charged situation and the personality involved must be known in order 
to predict for small groups. Also, since it is known that hypnotizability 
is related to certain aspects of personality, results of such studies cannot 
legitimately be generalized beyond groups that can be hypnotized. , 

Bergmann, Graham, and Leavitt (4) used Rorschach protocols 1n 
conjunction with hypnotic age level regressions. The authors do not 
claim this to be a Rorschach validity study. They acknowledge using 
Rorschach personality pictures obtained at the various suggested age 
levels to validate the extent of regression, in that superficial regression 
would not be expected to reflect a complete change in Rorschach, pan 
terns. However, were the extent of regression under hypnosis establishe 
by use of independent measures other than Rorschach, then Rorschach 
factors could be validated by this procedure. Detailed histories of Cer- 
tain levels of individual development could be obtained and a grouP 
selected on the basis of optimum uniformity. On the basis of the 
personality features held in common for the individuals of this grouP» 
predictions could be made as to the relevant Rorschach factors that 
would be obtained under hypnotic regression to the respective levels 
of similarity. However, such a roundabout method is warranted only 
if there is a demonstrable need for an approach to the study of person- 
ality such as that used by Bergmann, Graham, and Leavitt. 

In general, it might be said of use of hypnosis for Rorschach valida- 
tion that considerably more data are needed to demonstrate how muc 
of the personality changes are produced by the nature of the situation 
(i.e., effect of submission of the passive individual to the assertive 
hypnotist) and how much by the specific suggestions used. 

2. Drugs. The studies reported in the literature (13, 18, 27, 37, 38) 
relating Rorschach factors to administration of drugs do not qualify as 
validation studies in that the laws describing the relationship between 
the drugs used (mescaline, histamine, amytal) and personality factors 
measured independently of the Rorschach are not known. The data 
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repo: . 
ires E e = es e ase depend in part upon fea- 
is need of a baer pi rona ity. Guttman (13) states, ao there 
and individual cca g investigation in terms of the subject’s setting 
lished.” Until fae hates before specificity of reaction can be estab- 
are found, this on relating a single drug with personality reactions 
st aa method will not be serviceable in Rorschach validation 
TE to eae Defined Situations. As Williams points out (39) this 
ertean es (1) setting up of an “independent and standardized 
onal so pe which would yield a quantitative index to an opera- 
fey of i efined aspect of personality, and (2) examination of the valid- 
Ditiace loge Rorschach factors primarily associated with this personality 
offeret ra terms of the criterion measure.” He assembled the definitions 
3 oe intellectual control and designed a situation to measure this. 
intellect a his measure decrement in performance of a task requiring 
onium factors under stress compared with performance under 
teins a epee Thus, the definition of intellectual control is in 
arsch the operations used to measure it. He administered a standard 
itel ach to each of his subjects and used as the Rorschach index of 
ellectual control F+% and integration of form with color on the 
pas of hypotheses stated by Beck and Rapaport. He acknowledged the 
ct that other factors also were used in Rorschach interpretation and 
ma he was operating at what is considered in this paper to be Level 
h His results tend to bear out the hypothesized relationships between 
€ selected Rorschach factors and the operationally defined aspects of 
personality. Structurally, this study conforms with the tenets presented 
here. However, he overlooked the fact that a linear relationship between 


intellectual control and F+% is not hypothesized by Beck and Rapa- 
Port for emotionally charged situations. An F+% above the optimum 
hypothetically represents an overcontrol due to inhibition and anxiety, 
Compulsiveness, and rigidity or strong superego. Consequently, it might 

e hypothesized: (1) that overly-acute form perception is a defense 
against affective instability and as such might be related to loss of con- 
d for affective stress 


trol under affective stress, and (2) that the threshol t 
dual with a lower but optimal 


owg be lower than that for an indivi 2 
+%. Therefore, it might be more in line with expectancy to adujst 
ardization population, 


for F+% above the empirical mean for a standardi 1 
rather than consider it to be a continuous distribution with respect to 


intellectual control under stress. : ; 
Another study with a similar methodological basis provides a focus 
for the problem of the usefulness of the independent variable with which 
the Rorschach factors are correlated. Steisel (33) attempted to demon- 
strate a relationship between the factors on the Rorschach commonly 
hypothesized to be related to suggestibility, and performance in the 
and Hull body sway situations. The relationship between 


autokinetic 
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suggestibility and performance in these situations is not as universally 
acceptable as is the relationship between intellectual control and the 
situation used by Williams. Therefore, acceptance of Steisel’s results 
as bearing upon suggestibility as a personality variable depends upon 
the demonstration of a relationship between his two criterion measures 
and another independent measure of suggestibility. Insofar as his con- 
cept of suggestibility is operationally defined in terms of these two 1n- 
dices it is a defensible method at the current stage of development of 
Rorschach validation; i.e., if he had found a relationship between T 
selected variables it would then be a fruitful problem to experiment wit : 
the autokinetic phenomenon and Hull body sway technique to find their 
relationship to other independently defined aspects of personality. Even 
if they should be found related to aspects other than suggestibility, 
Steisel’s data would be useful. n t 

Rockwell, Welch, Kubis, and Fisichelli (28) report an experimen 
concerned with color shock. They define shock in terms of the neurologi 
cal conception as a condition of lowered excitability. They measurec 
shock by taking a continuous reading of the palmar skin response a 
Rorschach administration and described the changes expected witi 
“shock” present and those expected with startle. Thus, their measure 
constitutes an operational criterion for shock and startle. They pr 
that shock, as neurophysiologically conceived, does occur on ne 
cards and in those subjects where it is expected, whereas startle an 
not. On the basis of these results they reject the Beck criteria for Tr 
shock” which are based on expectation of a startle reaction to the C° 
cards. This is a rather clear-cut example of an operationally define 
situation devised to test two antithetical hypotheses. Acceptance | f 
their interpretation depends upon evidence for relationship between wn 
neurological conception of shock and Rorschach’s conception of emo- 
tional inhibition. Assuming this relationship, it then remains To | £ 
determined what conditions the startle response (or more properly the 
Rorschach criteria for its presence) is related to—as a problem for those 
interpreters who use the “startle” criteria. 

4. Empirical Sign Studies. The studies that fall into this group ale 
concerned with demonstration of a relationship between certain single 
psychogram factors or groups of factors and effectiveness of various 
therapeutic techniques. (The sign studies concerned with relationship 
of Rorschach factors to psychiatric diagnostic categories will be dealt 
with in the series of Level III studies.) 

In 1940 Piotrowski (23) published data which resulted from a study 
of two groups of schizophrenics, one of which showed improvement 
following insulin therapy while the other did not. He compared the 
pretreatment Rorschach protocols, and found that the presence of a 
response which included color as a determinant (FC, CF, or C) and for 
which there is a concrete or emotional association, i.e., other than color 
denomination, occurred significantly more frequently in the records of 


ee 
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ose w 5 
that A paee p improved than those who did not. He reported 
(14) ina Seay ale improved group met this criterion. Halpern 
E oat imilar design found that the pretreatment Rorschach 
therapy manif ps patients who subsequently improved with insulin 
with aider ested greater productivity and those factors associated 
Graham (9) pigs range and greater capacity for empathy.” 
Prove with in 7 i; 2 study similarly designed found that those who im- 
aspects of th b ri ied more responses determined by the chiaroscuro 
follow-up a A lots. Benjamin (3) gives a preliminary report of a 
Pretreatmer i R, of insulin-treated schizophrenics for whom he had 
tbe states fA À orschach protocols. Though his data are unquantified, 
low P+ m the preliminary suggestion 1s that the appearance of 
with poo o, Dd W and DW, and highly irregular sequence are associated 
lat r prognosis. 
e studies the criterion variable is judged improvement, and 
reliable a h RE of improvement must be based upon clear-cut 
EEEn a eniak Also, a clear statistical statement of the relationship 
between COErEES of improvement and the signs reported to discriminate 
statera ee and “unimproved"’ is required for an acceptable 
at th nt of validity. The above studies do not meet these criteria, 
3 e results suggest possible relationships to be checked by more 


"orous methods. 
ation concerned with factors related to success of 


wed an investig t l c 
the zaze] therapy with a group of psychotics, Morris (22) improved on 
Gitte nethod in the preceding studies. He provided for more clear-cut 
for im for judgment of improvement and then selected critical points 
eee by referring his findings to the chi-square distribution for a 
atistical statement of his results. 
one significance of this group of studies lies in the attempt to estab- 
k the usefulness of the Rorschach for prediction under restricted, 
Fe conditions. However, they contribute little to validation of 
e Rorschach in terms of the second validity criterion, which calls for 


c i . . 

Orrelation between Rorschach variables and independent measures of 

Personality for which a relationship with other personality measures 1S 
ted that improvement following 


E Ti. Should it later be demonstra 3 | 
nsulin or metrazol administration is related to certain dimensions of 
Personality, then the signs found in the above studies can be used as a 
asis for statements about these new dimensions insofar as the studies 
from which they result are experimentally sound. It should be pointed 
out that though these studies may not be of immediate optimal value 
are equally question- 


for Rorschach validation, this does not mean they a t 
dpoint of other theoretical and/or practical consider- 
y are on the 


able from the stan c 
ations, such as the ones for which they were designed. They are 
same continuum only with respect to the first criterion of validity and 
are cited here merely to clarify the issues involved in Rorschach valida- 


tion per $€- 
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Level II: Psychological Processes Represented by Factors 
Other Than Those in the Psychogram 


1. Symbolism, Earl (7) reported an experiment in which he investi- 
gated the validity of the usual interpretations for certain content cate- 
gories frequently obtained in the Rorschach protocols of disturbed 
subjects. He was primarily interested in water responses and selected a 
group of feebleminded males aged thirteen to fifteen who were inmates 
of a residential school and had markedly immature personalities with 
severe conflict over masturbation. He selected those words with water 
content and all content words which occurred with the determinants 
M, FM, m, K, FK, and KF in the preexperiment protocols. He then put 
his subjects in an hypnotic trance and told them, “I am going to tell 
you to think of something. As soon as you think of it something quite 
different will come into your mind ... I want you to say at once what 
it is...” He then gave as stimulus words the words taken from the 
subject's own record which were suspected of being symbolic, inter 
spersed among banal responses from his own record. He found that al 
the crucial words used for expressing a response the determinant O 
which was m, had symbolic significance. All responses having water a 
primary or secondary content “produced anxiety symbolized or overt 
in the hypnotized subjects.” In interpreting his study he suggests that 
no common symbolic significance exists, at least among children, a? 
that these responses, however determined, are associated with profou” 
anxiety and it may be suspected that primitive sexual stirrings are 2 
Ways present. k 

The nature of his sample and small N (5 subjects) places serious 
restrictions on interpretations of these data. It would be desirable to 
have a control group of “stable” individuals so as to measure relative 
occurrence of water responses, and to compare the associations offere 
in the experimental situations by those “normal” cases in which water 
responses do occur with the responses of the experimental group. | 
might also be possible to do this type of work by use of word association 
without hypnosis, thereby freeing it from the limitations of hypnotic 
validation studies discussed above. By use of such a method, it is reason- 
able to expect that affective disturbances associated with the responses 
suspected of symbolic usage could be demonstrated. However, it is 4 
more difficult problem to ascertain consistency for the particular ma- 
terial being symbolized by a given symbol. Demonstration of such con- 
sistency may require an approach which integrates data for responses 
with data on behavioral indices which are associated with aspects of the 
inkblots. An example of an attempt to associate a behavioral index 
with features of the blot is Blake’s empirical study of ocular activity 
(5) during administration of the Rorschach technique. He found that 
number and duration of fixations was related to properties of the cards. 


l 


| 
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ee poi eae the largest number of fixations for the top 
initial renee ard VI asa whole also elicits longer fixations during the 
cee an n ae than is true of the other cards in the sequence. 
number ol a \ ay at the top center detail of Card VI elicits the largest 
Bolid s anifest sex responses and is suspected of producing sym- 
ete., which responses as well as disturbances of sequence, form, control, 
fruitful to one referred to as ‘‘sex shock.” Therefore, it might prove 
tumben of i those areas of the several cards which yield the highest 
similar to Fira and use the responses offered for them in a method 
Pesii hat used by Earl. One might use a large group of normals and 
Sord gate the number of times a particular word is substituted in the 
1 association experiment for the response offered during Rorschach 
administration, 
wie Empirical Sign Studies. In 1941 Pitrowski (24) published a paper 
Seat ee six signs relevant to predicting the prognosis of schizo- 
above cs given insulin therapy. It is unlike the similar studies reported 
= i that five of his signs are not found in the usual psychogram. 
D presented six signs which are reported to be indicators of a good 
i co Generic Term, Variety, Evidence, Color Response, Indirect 
èri r Approach, and Demurring. He offers what seems to be adequate 
d iteria for determining presence of responses with these attributes, 
€signates the method of determining improvement (psychiatric staff 
ecision), and claims 93.3 per cent correct prediction by use of three or 
More signs as the criterion for good prognosis. As in the other studies of 
his type it remains to be demonstrated that prognosis for schizo- 
Phrenics with insulin therapy is lawfully related to certain specified per- 
cee variables or processes. On the basis of his own data, Piotrowski 
fers an hypothesis in terms of intellectual regression to account for the 
ifferences between schizophrenics who improve with insulin and those 
Who do not, Those who improve have undergone emotional regression; 
hose who do not improve have undergone intellectual regression during 
their pretreatment illness. Assuming that there are operations with 
Which to measure intellectual regression (other than Rorschach vari- 
ables), this hypothesis then becomes subject to experimental verification. 
verified, Piotrowski’s signs would then become valid indicators of 
motional regression (though the converse could not be assumed a priori 
1n the case of absence of the signs). This is an illustration of how a sign 
Study which, though not of itself a complete validation process, might 
lead to a series of studies the end result of which valley ote 
5 ski 6 
schach varjables. However, before, results such as Piotrow ae 


lowed i Id be advisable to select a new group of schizo, 

up, it wou u 5 j l 

about Fit treated with insulin shock and test the accuracy of the 
This would guard somewhat against the possi- 


redicti f his signs. a 
Sie ae i original results were influenced by variables other than 
1 


those to which he attributed his results. 
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Level III: Comprehensive Personality Diagnoses 


At this level an attempt is made to relate variables of the Rorschach 
protocol to groups with various diagnostic labels. The emphasis is on a 
complete personality pattern rather than the component processes as 
far as the validity criterion is concerned. Thus one might measure the 
degree of relationship between diagnosis arrived at by use of the Ror- 
schach and diagnoses made by any other means such as other clinical 
tests, psychiatric observation, a combination of tests, interviews and 
observations, or case history. Several such studies have been reported 
in the literature with results supposedly supporting the validity of the 
Rorschach as a diagnostic tool. However, the instability of current 
diagnostic groupings makes them unsuitable for use as validity criteria. 
Diagnostic practices differ from institution to institution and even from 
psychiatrist to psychiatrist in the same institution. A further criticism 
of this type of study can be made in terms of efficiency which would hold 
even if stability of diagnostic groupings were granted. The number 0 
variables involved in arriving at a Rorschach diagnosis is large. Some 
of them might be highly related to the criterion and some not at all 
related. If the relationship of each variable (used in the Rorschach 
diagnosis) to the criterion variable is not known, then no statements 
can be made on possible improvements of the method of diagnosis. | 
is an all or none conclusion where there is ample reason for suspecting 
that some of the variables in combination might be more effective y 
used than others. Guirdham (10, 11, 12) has indicated one way tO han- 
dle this problem in his work with epileptics and depressives in which he 
sought complexes of Rorschach variables each of which had some powe” 
to differentiate the groups in question from other nosological groups: 
He empirically tried numerical relationships between these varia es 
until he found an index which provided optimum differentiation. The 
logical development of such an approach would lead to statistical analy- 
sis of a large number of Rorschach records from a variety of diagnostic 
groups, with each Rorschach variable being put into a separate multiple 
regression equation for each diagnostic category. Such an approac 
would constitute a sign method and, although a high order one, would 
still be subject to the limitations of sign approach as a validity method 
discussed earlier in this paper (i.e., the variables used for prediction are 
not selected on the basis of degree to which they enter into relationships 
with other variables of personality), 

Piotrowski (25) has outlined three approaches to Rorschach diag- 
nosis of mild forms of schizophrenia which can be applied to the general 
problems of Level II validation. He discusses first pathognomonic signs 
such as contamination, fluctuations in form level and position responses- 
The limitations of this approach he lists as use of too small a part of the 
total record, and the observed fact that a large proportion of schizo- 
phrenics produce none of the signs, and thus absence of the signs does 


| 


_ the results obtaine 
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a Ho k oe Lone pence we oo up next tabular diag- 
he-oonated it i are based on orschach components that can 
a aa consists in establishing the differences in the frequency 
Raat ic p he scoring symbols occur in the records of schizophrenic and 
aloe ie subjects. He indicates his preference for what he 
ingerral an rag diagnostic procedure which “rests on principles which 
pore pe t im components of the Rorschach method, expressing their 
ie = epen lencies, and arranging them into a dynamic system.” By 
oa acne, he implies that the interrelated variables he uses are based 
ue 5i interrelationships among Rorschach symbols, e.g., that the 
sea human percepts, the larger the percentage of sharply perceived 
: His criticism of the pathognomonic and tabular procedures are well 
Tren as far as he goes, but he overlooks the fact that the interrelation- 
E ee for the systematic procedure are not validated in the strict 
Bien heir “validation” rests on unquantified clinical observations. 

ther, the search for such relationships as used by Piotrowski re- 
TR a deduction as to component processes from what is known about 

€ unit personality of schizophrenics. Such a search would be war- 
ranted only if the component processes for a given diagnosis were known. 
With regularly occurring relationships between given diagnostic cate- 
&ories and component processes we would have stable diagnostic cate- 
£ories, provided there were also operations to measure them. If these 
Operations were independent of the Rorschach then there would be 
validity criteria for the Rorschach variables. However, in such an ideal 
situation Rorschach validation would then conform with the description 


for Level II validation. 
CONCLUSIONS 


In view of the foregoing considerations, the position is taken here 
that Rorschach validating procedures can be most fruitfully treated as 


Problems in relating Rorschach variables to independent measures of 
There is no body of facts that can 


Component personality processes. 
les of method- 


e invoked to prove this contention. It rests on princip 
ology concerned with the demonstration of valid relationships which 
e within a scientific framework. The merit of this ap- 
the Rorschach will be substantiated or discredited by 
d from its use. If procedures are used with provision 
for precise statement of results which are repeatedly obtained under 

the Rorschach becomes a surer clinical device 


the specified conditions, ae 
and it will facilitate psychological research. The clinician frequently 


protests that the experimental psychologist deals with artificial situa- 
tions which are in no way related to the behavior which must be dealt 
with in the clinical problems of diagnosis and treatment. If the relation- 


are acceptabl 
Proach applied to 
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ship between one or more Rorschach variables and component personal- 
ity factors could be demonstrated, then those factors could be subjected 
to controlled experimentation with the Rorschach used to measure 
the changes that occur under varied conditions. It might also be posst- 
ble to develop relationships between certain manipulable conditions 
and the origin of some of the personality components. Thus, a single 
measuring instrument, satisfactorily validated, could help to establish 
a connection between experimental results and clinical problems. — It 
would seem particularly useful to aim toward this possibility in view 
of the widely held hypothesis that the Rorschach test samples a larger 
number of variables of personality than any other single instrument. 

In conclusion it should be made explicit that the point of view on 
validation presented here does not do violence to the experienced inter” 
preter’s demands that each Rorschach factor be interpreted in terms at 
the other factors for any given record. What is required is specifo 
statement of any particular constellation that is believed to be — f 
to some measurable aspect of behavior, and then an appropriate test 0 
this statement. 
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CRITIQUE OF HORNELL HART'S “SOCIAL 
SCIENCE AND THE ATOMIC CRISIS”! 


RALPH H. GUNDLACH ` 
New York, N. Y. 


Recognition of the importance of war, peace, and social change as 
research problems for social scientists has been expressed in the $1000 
bond award which Mr. Bernays has asked SPSSI to administer. A 
distinguished committee of social scientists chose a work of Professor 
Hornell Hart for the award in 1948, and the summary of his book was 
Published as a supplement to the Journal of Social Issues. Both author 
and editor expressed the hope that the thinking of Prof. Hart would 
Provoke discussion and further planning. 

Hart’s underlying propositions seem sound and well documented: 
that Over the centuries the power to destroy has increased at an accel- 
erating rate while the power to control such forces—although increasing 
—lags so far behind that destruction may overcome our civilization. 

It is Hart's proposed solution to this problem which strikes me not 
only as wishful thinking but as dangerously misleading. The fact that 
his formulation is selected as the best contribution to the problem by so 
distinguished a committee leads me to believe that my objections to 
Hart's proposals are not shared by many. I shall formulate my objec- 
tions, then, as sharply and clearly as I can. 

Hart’s analysis and program carry, I believe, three false and mis- 
leading assumptions which are so fundamental as to vitiate his program, 
and perhaps lead in directions opposite to those stated. 

_ 1. Hart seems to assume that knowledge, reason and equalitarian 
Justice, implemented by persuasion, are the ruling factors in social or- 
ganization; and that self-interest and the possession of an advantage in 
Power and/or ownership are of negligible importance. He says, for 
Instance, that depressions and war are examples of cultural lag which 
can be caught up ‘only [by] a swift upsurge in the effectiveness of social 
Science” (p. 5). “Cultural evolution produces ...a wide variety of 
culture complexes which are not adequately integrated. see Two out- 
examples of this tendency are economic depression and war 

t social science is radically inadequate for grappling 


s” (p. 14). “The crux of the atomic crisis is the lag 
hnologies of 


Standing 
(p. 10). “At present 
wit mic Crisi: 3 . 

ith the ato hind the accelerating upsurge in the tec 


of socjal science be 
1. Social science and the atomic crisis. J. soc. Issues, Supplement 


ELI . * 7 
i HART, wet 1949. A condensation of the contribution which won the Edward L. 
“eties A T Energy Award of the Society for the Psychological Study of Social 
ernays Atom 
Issues. 
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destruction” (p. 17). Thus, according to Hart, the ills of the world, 
including wars and depressions, are due to simple lag; and to bring about 
world peace and prosperity he proposes his prize-winning project in 
social science research. 

But reality stands to the contrary. What retains wars and depres- 
sions is not the absence of knowledge, but institutionalized “vested 
interests. Labor-management disputes are settled largely by tests of 
strength. Slavery was not given up as a consequence of an educational 
program on race differences; on the contrary, a mythology of race was 
formulated and promulgated at home and abroad to justify and per- 
petuate discriminatory practices. . 

Although Hart’s program ignores the power-structure of society, 
it is obvious that his proposed band of social science experts, working 
out the program for social change, social control, etc., abandon the whole 
structure and ideology of the “free enterprise system,” and move 
the direction of some kind of technocratic, planned economy. Not tha 
I hold any brief for competitive or monopolistic capitalism, but Hart's 
program must quickly reach the power-arrangements of the status ne 
and go with it or against it. Money and resources are more readi fs 
available to programs that extend and tighten the established contro i 
than to programs that call for relaxing autocratic controls and spren a 
ing power and benefits more widely. Hart’s program, by ignoring th 
central power relationships, tacitly accepts and endorses the status gna 
—even perhaps bids for its economic support. This suggests the P 
bility of its being subsidized to become an instrument of resistance tO 
social change. d 

2. The second and third “wrong assumptions” may be dedne: 
from the following quotations, which are part of a questionnaire Har 
submitted to a group of students in a preliminary study concerning 
“the relative desirability of various possible outcomes of the Atomic 
Crisis” (p. 22). He asked them “three hypothetical questions” : 

1. If we had to choose between giving Russia a free hand, and engaging in 2 
fairly evenly balanced atomic war with her, which would do the least damage 
in the long run to the basic values of civilization? 

2. If there were one chance in ten that World War III could be avoided for 
the next 25 years by working peaceably through the United Nations with all its 
defects, and four chances in ten that Russia could be rendered helpless by me 
scientific use of bacteriological and radioactive sanctions, before she Cou 


damage America seriously, which course of action would be most likely to Pre- 
serve the basic values of civilization? o, 
3. If there were five chances in ten that the United States could maintain 
law and order in the world by independently expanding her naval and air 
forces, and by keeping far in advance of other countries in military research, 
and two chances in ten that destruction could be avoided by creating a CO- 
operative federation of the democracies and pooling all our military resources 
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together, which A 
(p. 22). h policy would be most likely to preserve our basic values? 


I wi : 
it is Noi fete co two assumptions from these quotations. First, 
end thelr sit he the people of the United States, their government, 
ids unity poe ol ominant policy-making groups, are unified, and that 
pecel high i es agreement on altruistic, world-wide goals, and that 
P reserve oe mong them. „The other assumption, reflected in the phrase 
contest shah asic values and “values of civilization,” implies in this 
of the Unit 4 i American values, as expressed by the current policies 
with: the ed States Government, are morally right and are identical 
Si pact asic values of civilization. In parallel it assumes that the poli- 
iom ATA of the political leaders of other states, insofar as they differ 
and d ite States policy (especially, that is, Russia) are evil, wrong, 

S estructive to ‘‘civilization’s values.” 
for Saa view ignores the important body 
Soviet p regarding power politics (1, 5); world relations toward 
cal E A (4, 5); our own State Department’s distortions of histori- 
Aerie s regarding the Soviet Union (6); the expanding post-war 
a an imperialism (2); and the post-war effects of the general policy 

pon our fundamental democratic rights (3). 
Hart’s questionnaire follows the naive ethnocentric identification 


u . . 
. We-with-God” versus ‘“they-with-the-Devil” for the parties set up 
the conflict; and with moral self-righteousness, modestly proposes 
ination against the Soviet 


o; ; : É 
T serious consideration a war of extermi 
nion as one way to peace and the expanding values of civilization. I 


co not see how this implies the use of accelerated social science to over- 
ome the growth and extension of destructive power. 

A point of view similar to Hart's is expressed in simple terms of 
€conomic and military mastery by Dr. Virgil Jordan, President of the 


National Industrial Conference Board, in these terms: 
onomic power for reconstruc- 


of facts, readily available 


_ Let us first offer the utmost capacity of our eci 
tion freely to every people who will undertake to abolish all national military 


expenditures and disarm down to the level of the local constabulary. 

Let us, secondly, demand the unlimited right of continuous inspection and 
Control of every industrial operation and process and every public policy which 
May have the most remo 


te relationship to armament and warfare. 

And finally, let us make, improve and keep plenty of our best and biggest 
atomic bombs for that imperative purpose: let us suspend them in principle 
over every place in the world where we have any reason to suspect evasion OF 
conspiracy against this purpose; and let us drop them in fact, promptly and 
without compunction, where ever it is defied (2, pp. 175-176). 


I am wrong, 
of. Hart’s proposals toward solving t 


but I find nothing in the assumptions which 


L kops he Atomic Crisis that 


underlie Pr 
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would disagree with the position of Dr. Jordan, who suggests the mili- 
tary and economic domination of the globe by the group of which he was 
president. 
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REJOINDER TO GUNDLACH'S CRITIQUE 


HORNELL HART 
Duke University 


Dr. 3 — 

tier e iers objection appears to be summarized in his 
knowledge Sect ea ains wars and depressions is not the absence of 
séarch R r inetitationalized vested interests.” He fears that a re- 
ard ekim. am which does not ‘‘call for relaxing autocratic controls 
fo iene ing power and benefits more widely” may be “subsidized 
ema i instrument of resistance to social change.” His position 
munista © e in line with the familiar dogmas of Socialists and Com- 
lö Sica med we the major tasks of social science (as I see it) should be 
Dr. Cecilie ypotheses such Propositions as those quoted above from 
conéhuaion ch, to test them impartially, to reach whatever verifiable 
hherasias = may be obtainable, and to develop inductively a compre- 
ta fitted per ational, scientific theory of social change, in which should 

whatever of truth may be found to lie in the socialistic, as well 


as in other beliefs. 
Even if Dr. Gundlach’s position were entirely sound, the fact would 
as well as the politicians, 


re i T 

i that the capitalistic holders of power, 

So. University faculties, the newspaper industries, and the others whom 
cialists and Communists regard as henchmen of the capitalistic class, 


ee in imminent and crucial peril—not so much of losing their 
l twe advantage over their fellow human beings as of seeing the col- 
apse of the entire structure of civilization upon whose continuance their 
Present power and advantage—and even their very existence—depend. 
If there is such a common danger confronting all members of civiliza- 
tion, it would certainly seem to be a proper function of social science to 
Seek to clarify as operationally as possible the causal factors in this crisis, 
and to discover what possible lines of action might have the greatest 
Promise of averting the catastrophe and of keeping civilization in opera- 
situation would 
ilege is another 
in the world 


tion. 

What effects a genuinely scientific study of the total 
have upon the distribution of power, wealth, and priv: 
question. As I see it, the most wealthy and powerful people 


today are, to very considerable extents, defeating their own most funda- 
mental needs and potentialities. But whether or not that is true, I do 
not see how a genuine social scientist can merely accept the communistic 
dogmas about human motivation, and use them as axioms, without 


thereby abdicating as a scientist. 
513 
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The remainder of Dr. Gundlach’s paper is concerned maini pareina 
question of whether the values of civilization depend upon t : eet 
of the Western democracies over Soviet Russia. It can be agree re 
that both the Soviet Union and the Western powers have aganda, 
broken their promises, have used misleading and even false eee ie 
have infringed the rights of weaker peoples, lave nied Fe ; ea 
and other forms of coercion when just solutions might have # derecelik 
by agreement, and have been guilty of other violations o sea ie 
ideals. It can also be agreed (I believe) that both the Russ rak 
Americans, and the other peoples of the world desire deeply to ki theii 
their cities from being bombed, to improve rather than i a of 
present economic standards of living, to increase the opportu entable 
their youth for education, to decrease disease and eliminate prev aan 
deaths, to cultivate the arts, to encourage joyous recreation z iat 
their people, and the like. The Soviet Communists seem to passer 
these things can be accomplished only by universalizing the e o, 
of the proletariat. This system has developed out of centuries o ; rar 
during which the Russian people have had practically no direc os ae 
ience with parliamentary government, civil liberties, or econom! olf 
political freedom, but have been constantly subjected to secret Pp 
repressive censorship, and underground conspiracies. , one of 

In sharp historical and factual contrast, the United States 1s ada 
twelve nations which have demonstrated, during the past century aed 
third, that it is possible for democracies to work out their internati ‘ast 
relations to their mutual Propserity and security without war aga 
each other. These tw r edand, 
nations, the three Scandinavian countries, and France, Switzer titu- 
Netherlands, and Belgium. Each of these twelve nations has a cons 
tion which recognizes 


s ; ct of 
tives, as the Supreme authority. Their democracy is the produ 
centuries of experiment 


and in spite of many serious violatio 


. : lfare. 
Governments in these countries are avowedly for the public we 
“Left-wingers” claim 


1 | 
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nomic rights of Negroes are often violated—particularly in the states of 
the Deep South. But probably no people in all history have progressed 
so rapidly toward economic freedom, good housing, education, and health 
as have the Negroes in the United States. 

All of these countries have shared in the accelerating growth of sci- 
ence, interchanging freely their inventions and discoveries and the ap- 
Plications of these to industry, agriculture, health, amusements, and 
other interests—particularly to military destructiveness. All have de- 
veloped a swiftly growing body of trained scientific technicians and ex- 
perts. Science, like government, industry, and religion, has been 
Strongly competitive in nature but, as in these other fields, organized 
Cooperation is increasingly taking the place of individualistic competi- 
tion. 

The standards of living of city workers and of farmers are higher in 
these twelve countries than anywhere else in the world and have been 
increasing more rapidly than in other nations. Death rates are lower, 
and expectations of life higher, than anywhere else. 

Numerous factual studies of Communistic countries report that the 
individual citizen is regarded by the Soviet government as having no 
rights except as he submits to, and identifies himself with, the “party 
line” established by the self-appointed and self-perpetauting leaders 
of the proletarian dictatorship. Individual and mass murder, wholesale 
Sabotage, plundering of occupied countries, exploitation of slave labor, 
complete suppression of all discussions not approved by the dictatorship 
—such policies are avowed or are taken for granted as instruments of 
the revolution. Under the democratic conception of social science, such 
Charges as: these are matters which call for impartial factual investiga- 
tion—a task which has not yet been performed adequately by American 
Social scientists. But under the Communistic control, no social scientist 
is permitted to hold a position, or to teach or carry on research, unless 
he dogmatically assumes and proclaims the immense superiority of all 
Communistic programs and actions over those of the non-Communistic 
democracies. P l 

A major assignment for which social scientists are already vigorous 7 
laying foundations is a definitive study of the social psychology o 
Soviet Communism. The layman who wants to understand Russia 
finds himself confronted with an enormous mass of literature. Much of 
it is passionate propaganda. Much more is sincere but distorted argu- 

i i d anti-Communists. Other large 
ments by fanatical Communists and an : 
lean ta if rficial, more or less sensational, 
Portions of this literature are supe po tab thils anieleadine 
Poorly grounded in factual knowledge. Buried amids 
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and inaccurate body of writings are numerous painstaking, dispassion- 
ate, searching studies of available facts about the history, culture, psy- 
chological attitudes, resources, ideas, and plans of the Russian people 
and of the Soviet government. We need a sifting of information and 
conclusions about the Soviet Union. We need a clear consensus of the 
agreements shared by the best-informed authorities, and a clear setting 
forth of the major issues which exist between such authorities. 

Dr. Gundlach challenges the capacity of social scientists to exert 
constructive and disinterested influence upon social policies. My own 
analysis on this point would be as follows. Social action is the result of 
applying social power. Vast reservoirs of power exist, consisting of such 
factors as the number of men of military age, the gold reserve of a coun- 
try, its natural resources, its factories, buildings, machines, and other 
productive equipment, its atomic fuels, its educated brain-power, the 
loyalties of its people to the government, to political parties, to labor 
unions, and the like. The problem is to utilize and restrain these energies 
in such ways as to preserve the vital structures of civilization, and also 
to serve to the greatest practicable degree the basic values of mankind. 
Since those basic values include freedom, the problem involves the at 
tainment of the necessary control by means of consent, with the mini- 


The uses to which national and world power are put, and the types 
of control employed, are determined by the directors of power, consist- 
ing of that minority which legislates, and which determines the selection 
of political and economic executives. The directors of energy, in turn, 
are held in check or released by the few great triggers of power, such as 
the Rockefellers, Henry Ford, the President of the United States, the 
chairmen of certain Congressional committees, the Secretary of State, 
is, and the like. 

; One of the basic tasks of social science is aoan PDI thoroughly, 
dispassionately, and predictably just how these reservoirs, directors, 
and triggers of power operate. Hindsight keeps telling us how bun- 


plied in the past. The survival of civi- 


wer may gravitate increasingly into the 
nd make use of a truly effective science 
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ANDERSON, Joun E. The psychology of development and personal adjust- 
ment. New York: Henry Holt, 1949. Pp. v-+720. $3.25. 


This book was designed for a general course in Human Development 
and Personal Adjustment in the two-year curriculum of the General 
College of the University of Minnesota. In contrast to a typical course 
in general psychology, this volume emphasizes “the genetic approach 
and treats adjustment in greater detail.” 

A little over half of the book presents concise accounts of develop- 
ment in such areas as physical growth, skills (sensori-motor, language, 
problem solving, intelligence), motivation, emotion, attitude, interest, 
and social behavior. The second half analyzes the adjustment process 
and then attacks problems of adjustment in college, in maturity and 
old age, in vocation, and in family life. 

The most impressive thing about this excellent text lies in the way in 
which the author (1) develops for the student the value of an objective, 
constructive approach to personal problems and (2) demonstrates again 
and again that such an approach is possible. He does this by con- 
sistently showing that he regards the student as an adult, by selecting 
important issues and interesting, useful information, and by maintain- 
ing without effort professional integrity in the analysis and discussion 
of very difficult problems. ; p 

Here and there the particular psychological concepts with which 
Anderson structures his text seem somewhat irrelevant to the general 
aim of the book. This reader wonders whether, for example, the 
Lewinian concepts presented in the chapter on Motivation can con- 
tribute, without considerably more development, to the goal of “under- 
Standing at the terminal level.” ea 

The book can be highly recommended to the teacher of any introduc- 
tory course which emphasizes developmental concepts and personal 


adjustment. 
i VINCENT NOWLIS. 


State University of Iowa. 


[a t course 
GUTHRIE, Epwin R., & EDWARDS, ALLEN L. Psychology: a firs 
in human behavior. New York: Harper, 1949. Pp. x+315. $3.00. 


Students should enjoy this book. Its distinguishing characteristic 1s 


i f - ide of each topic and then 
that it starts on the student’s common-sense si ee oe 


relates the findings of psychology to that every- ay Sper n 
strategic emphasis is implemented by Guthrie’s w png A hunnens 
style, filled with apt examples. The Flesch Pano is e Airi ieh 
indicates that the potential audience has finis r Sa TE toa 
year of high school while the typical audience has fini poe 
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or one year of college. According to Flesch, college students read mate- 
rial of this degree of difficulty for fun. 

The choice of contents, too, was apparently made with the student 
reader in mind. Of eighteen chapters, the first three are introductory, 
giving something of the development of modern psychology and in- 
troducing and discussing some aspects of science. The other two em- 
phases of the book are on learning (including remembering), which has 
four chapters (68 pages), and on various aspects of personality and ad- 
justment, which have four chapters (70 pages). 

On the other hand, certain topics were apparently thought to be 
more appropriate for advanced courses and are treated more briefly. i 
15-page chapter on “The Structural Basis of Behavior” covers motero. 
on muscles, glands, the structure of receptors, the nervous system an 
brain function. Sensory and perceptual phenomena in the „various 
sense-modes are described in a 26-page chapter on “Attending and 
Perceiving.” Descriptive statistics along with reliability, validity, and 
standard scores are nicely introduced and summarized on pp. 165-169. 
The chapter on the topics of “Heredity and Maturation” has 13 pages. 
The relative amount of space devoted to the other four chapters on 
Emotion, Drives, Intelligence, and Thinking is about the same as in 
other introductory texts, 

y In the introductory chapters, some aspects of the scientific point of 
view are especially well presented. The ‘authors recognize that ob- 
jectivity depends upon agreement (p. 18). They are clear about sci- 
entific determinism: “One of the assumptions that science must make 
is that all events are determined by antecedent conditions. This is not 2 
belief <: Vitis an assumption” (p. 27). And they know that science 
is concerned with “prediction and control” (p. 31) instead of the half- 
d explanation, 


reviewer, this description of learning differs only slightly from theories 
which say that any act will be learned if followed immediately by reward. 
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With only small modification the treatment in this book will be ac- 
ceptable to advocates of most current theories. 
RICHARD P. Youtz. 


Barnard College, Columbia University. 


v. HOLZSCHUHER, LUDWIG. Praktische Psychologie; die Primitivperson 
im Menschen. (Practical psychology; the primitive person in man.) 
Seebruck: Heering-Verlag, 1949. Pp. 763. 


As a result of the decline of psychology in Germany, few if any 
significant German contributions have come to the attention of Ameri- 
can psychologists in recent years. For this reason, if for no other, it 
may prove illuminating to take a look at a rather comprehensive work 
which purports to deal with “practical psychology” as the German 
psychologist sees it. Holzschuher’s Praktische Psychologie is a post-war 
contribution and presumably a representative synthesis of the German 
viewpoint in psychology. Its value to American readers is considerably 
enhanced by the fact that the author shows a familiarity with develop- 
ments in American psychology, some of which he severely criticizes. 
As a specialist in advertising, his treatment of the effects of advertising 
on the public's purchasing behavior, public opinion, and attitudes is 
most expert. His approach is essentially “practical” but the reader 
familiar with German psychological literature will not be surprised at 
the notable lack of experimental data. Thus, the orientation is not 
primarily geisteswissenschaftlich, although large sections of the book fall 
into this somewhat ill-reputed category. 

The book is divided into two parts, a theoretical section (about 100 
pages), and a major second part, which deals with the application of the 
author’s theoretical framework to his subject matter (about 590 pages). 
The latter contains chapters on the influence of unconscious factors upon 
various aspects of human behavior. i p f 

Holzschuher’s conceptual scheme, which he calls a “strata tean 
is a variety of depth psychology. Throughout he is imbued with t iP 
realization, amply substantiated by analytic psychology but not <i 
seriously considered in academic circles, that the supremacy ” * e EL 
in directing human behavior is largely illusory. He TR sk 
Ichperson (ego) and a Primitivperson (id) and refers to the P mes 
characterizing the interaction of these systems as bipo acti ge 
nothing intrinsically original about these formulations, a g 


: TER, 
i een his system and the theories o 
author belabors the differences betw: ms T eer 


Freud and Jung. Nonetheless, we arè pres" riety of psychological 


T i k to a 
plication of a theoretical framewor | groups in response to propa- 


henomena, such as the behavior of social groups 9 : 
es aimed at the primitive layers of the indiane pe aS 
people’s reactions to advertising campaigns. me: 
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provides source material for the author’s thesis of unconscious, pmr 
tive determinants and their effect upon behavior. It may be mentione 
here that the book is handsomely illustrated, in particular with pictures 
from the American scene. ; . 

The fact that the ego is constantly concerned with rationalizing une 
conscious tendencies is of far-reaching significance in psychological ee 
perimentation. American investigations of public opinion polls an 


ego consciousness which are only conditionally identical with reality; co 
this reason it is difficult to distinguish rational from rationalized ma 
rial in such procedures. In this connection, the following statement, of 
the reviewer's opinion, is well worth quoting: “The work of institutes io 
public opinion research -. -is therefore to be considered with t i 
greatest caution, at least so long as they continue to ignore the mos 
elementary insights of modern depth psychology” (p. 152 f.). b- 
Students of Propaganda will find many interesting first-hand i 
servations and analyses of Nazi Propaganda whose effects upon the 
masses are interpreted by Holzschuher in terms of its appeal to the a 
dividuals’ primitive impulses. The following example is quite instruc 


emonstrations. Here human bi 
“stupid trash,” the primitive pers 


The treatment of personality and the emotions is studded with a 
wealth of anecdotal material and generalizations which are difficult tO 
ibution of the work seems to lie chiefly H 
i ideology and propaganda, ee 3 
ce upon mass behavior. For this reason alone i 


deserves careful study by students of Propaganda and social psycholo- 


gists in general. 


Hans H. STRUPP. 
Human Resources Research Laboratories, 
Department of the Air Force. 


THORNDIKE, EDWARD L, Selected writings from a connectionist’s ee 
chology. New York: Appleton-Century-Crofts, 1949, Pp. vii+370. 
$3.50. 


In the preface to Selected Writing. ectiontst’ 
Thorndike states that the volume w 


as the result of a request foi some 
three hundred pages of his most imp 


ortant contributions to psychology. 
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The book is admittedly not that, however, because he omitted from se- 
lection much of his earlier work including that on animal intelligence, 
individual differences, intercorrelations of abilities, the application of 
the scientific method to problems of learning and teaching, and also his 
later studies of individual differences in communities, and all of his work 
on tests. He favored (1) materials which are not now readily available 
for class reference because printed in journals or monographs and (2) 
books likely to go out of print. In making the selections from these 
sources, he states, “I have, in fact, had in mind especially the needs 
of teachers who wish their students to know something of connectionist 
psychology at first hand... .” 

Between the Preface and Chapter I, which begins the contributions, 
he gives his autobiography taken from A History of Psychology in Auto- 
biography (Murchison, Vol. IIT, 1936), supplemented by two new pages 
covering the period from 1934 to 1948. To the reviewer this section pro- 
vides the most fascinating reading of the entire volume. In it one can 
discern as truly as in the scientific writings the bent of the man. As 
responsiveness to outer pressure or opportunity rather than to inner 
need is revealed as the chief source of problems of study, so also is the 
more outstanding personal characteristic of striving to find out what 
things or processes are like by experiment rather than by discussing 
what someone else has said they are like. 

The selections are arranged in twenty-two chapters beginning with 
the “Law of Effect” and ending with ‘‘Darwin’s Contribution to Psy- 
chology.” In between are covered subjects almost as extensive as psy- 
chology itself. Several chapters deal with highly technical problems in- 
volving variables bearing on the establishment of connections, while 
Others treat problems of a more general nature such as personality, 
labor, mental fatigue, language, and values. The forty-odd selections 
Were taken from eight books, seventeen scientific periodicals, one 
popular magazine, and three “memorial” volumes. The overall range in 
Publication dates was from 1905 to 1947, with two-thirds of the articles 
being originally published after 1931. Lengths of reprints vary from 
three to eighteen pages with the average around nine. Tr 

While it will be possible for a student to learn from Selected W ritings 
much about Thorndike’s connectionism after 1930 and less about his 
Connectionism before 1930, the more thorough investigator will not a 
content with the brevity and sketchiness of many of the reprints. The 

z : . lack of coherence of the chapters 
extensive topical coverage and the ic a tis bouls for thar 
indicate, however, that the author did not imen a yet ne a 
Purpose. Its greatest usefulness will be in the r wcities but 
Specializing in the research aspects of learning a 


rather,in their applications. Jonn B- Woma 


University of Mississippi. 


522 BOOK REVIEWS 


WEVER, ERNEST GLEN. Theory of hearing. New York: Jobn Wiley, 
1949. Pp. xiii +484. $6.00. 


Professor Wever’s book is addressed to the difficult and challenging 
problem of evaluating the so-called “place,” “frequency,” and “place- 
frequency” theories of hearing from a historical point of view and in 
the light of modern anatomical, neurological, and psychological evi- 
dence. This is a major contribution from one of the principal investigat- 
ors in the field of hearing, culminating over two decades of continuous 
study and research on the subject. It is written in a straightforward and 
lucid style. 

Part One of Theory of Hearing sets forth the classical and present 
day theories of hearing with critical insight into their shortcomings. 
Here more than a score of theories responsible for stimulating and guid- 
ing thought and research in audition are arranged and discussed with 
distinguished scholarship. 

On this firm historical basis, Part Two takes up the modern develop- 
ments of classical theories. The impact of new knowledge of the detailed 


ment and to some extent supplant the theory of localization on the 
basilar membrane as a mechanism whereby the auditory system achieves 


In Part Three, which constitutes over half the book, the author pres 
sents his resonance-vyolley” or “place-volley” theory of audition. 
Resonance” in the physical sense of sympathetic vibration of any 


held to account for discrimination among tones of high frequency 
(above about 4000 cps); the analysis of low frequency sounds is made 
possible, it is proposed, at a cortical level due to a somewhat faithful 


a 
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ness and fatigue, pitch and pitch discrimination, auditory abnormalties, 
tonal interaction, temporal phenomena of auditory perception, and 
binaural phenomena are marshalled before the reader-in an orderly fash- 
ion and cast against the “place-volley” theory for explanation, Original 
data hitherto unpublished will be found here. Finally, the book ends 
with a section of definitions and symbols and a select bibliography of 
about five hundred titles. 

It is to be expected that there are those who will disagree with the 
interpretation and treatment given some of the auditory data and 
feel that insufficient facts are available concerning cochlear function to 
warrant the emphasis placed upon the proposed role played by volley 
action within the auditory nerve. However, all students and investi- 
gators of hearing will find Theory of Hearing an important book as a 
Source of information and stimulation that will have a significant in- 
fluence upon future auditory research. 

K. D. Kryter. 

Human Resources Research Laboratories, 

Department of the Air Force. 


Rusiy, Epcar. Experimenta psychologica. (Psychological experiments.) 
Copenhagen: Ejnar Munksgaard, 1949. Pp. 356. 3100 kroner, 


“Friends and students have expressed their interest in the publica- 
tion in collected form of the scientific papers which I have published in 
various periodicals. This has led to the present book.” Thus does the 
author state the purpose of this reprint of fifteen of his articles published 
between 1911 and 1938. Eleven of them are in German, two in English, 
and two in French. Rubin speaks of his own as “adspective”’ psychology 
which is the opposite of structuralism and yet not quite like the ortho- 
dox Gestalt psychology to whose early development he has contributed 
So significantly with the figure-ground concept. Adspective psychology 
is concerned with aspects of wholes which are not to be artificially an- 
alyzed and subsequently synthesized. One does not know how many 
aspects there are or can be. Classification of these aspects is always 
tentative, as new material will often make regrouping desirable. Such a 
Point of view runs counter to the modern tendency toward systematiza- 


tion in psychology. } 
Aaa one half of the volume, 170 pages, is devoted to the single 
Problem of how a straight edge is experienced by vision eee ; 
Other problems treated by the author are the latency between s moio 
tion of the retina and awareness of the stimulus, the an percento 
of actual movements, an auditory complication Een à a se “#8 
vibratory, temperature, and taste sensations. A ng vin ie Ae 
Concerned with theoretical eee and one deals wi 
the phi hy of Hoefding, his teacher. 9 ’ 
Phe ‘total nipmeacter gained from this volume i that oam ei 
of a psychologist who was a lucid writer, a careful experi. A 
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independent thinker who early in his career went his own way. It is 
probably safe to predict that Rubin’s lasting reputation will not rest 
on the contributions which are here reprinted, but on his Visuell wahr- 
genommene Figuren. 
Kari F. MUENZINGER.- 
University of Colorado. 


Crow, LESTER D., & Crow, Aticr. Educational psychology. New York: 
American Book Co., 1948. Pp. xiv-+599. $4.00. 


The unusually detailed and systematically organized table of con- 
tents of this text well displays the range and arrangement of topics 
touched upon. The 29 chapters are grouped into seven parts. After 
two introductory chapters, Part II considers Growth and Development, 
with separate brief chapters given to the general nature of growth, and 
to physical, mental, emotional, and social development. Part II op 
“The Learner’s Potentialities” deals successively in chapters 8-11 with 
intelligence, aptitudes, personality traits, and individual differences. 
Six chapters then treat learning: general principles, attitudes, study 
habits, motor skills, thinking, and transfer. Part V in three chapters 
considers the nature, scope, and techniques of evaluation, and are 
tics. Six chapters on the “Psychology of Learning Areas” are devote 
to the following topics: “developing skill in spoken language” and nt 
reading, spelling, handwriting, foreign language; the “Psychology ° 
Arithmetic” and of algebra and geometry; the natural sciences in the 
elementary school and in the high school, and similarly the social sC- 
ences at both levels; the development of appreciation in art, pauses 
and literature; educating for health and safety; and “Vocational 
Exploration and Preparation.” A concluding part on adjustment con- 
siders exceptional individuals, behavior drives, and mental hygiene: 
Obviously, the authors have attempted to cover an exceedingly wide 
range of topics. The dominant emphasis, as stated in the preface, 
is upon the guidance of development toward good adjustment. 5 

With so many and various topics to be dealt with, inadequacy 1? 
the treatment of at least some would seem hardly avoidable. The course 
of physical growth from birth to maturity is presented in 9 pages, with 
two charts. The psychology of reading, including remedial teaching, '% 
considered in 53 pages, plus two plates showing an ophthalmograph 
and records obtained therewith. Spelling and handwriting receive eac L 
three pages, social sciences in elementary and secondary school a total 
of 4 pages, “vocational exploration and preparation” 7 pages. As 1$ 
perhaps inevitable when so much is attempted, large use is made of 
secondary sources and some rather old material, Treatment may be- 
come superficial, even platitudinous (thus we are told that “Sufficient 
restful sleep is healthful” in the two pages on “physical well-being in 
the chapter on mental hygiene). Over-caution in brief statements 
may omit and seem to reject present best-informed attitudes on a SU 3 
ject; thus a one-page discussion of “the sex urge” could almost hav 
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been given to a Sunday school class in 1890—though later comments 
on “sex adjustment” suggest a more tolerant understanding. 

The volume is, however, a well organized display of the variety of 
topics in the total broad field of educational psychology, and is written 
with an evident sincerity of interest in children and their welfare. 
Each one of the 27 chapters ends with “questions and topics for dis- 
cussion” and a list of “selected references” as aids to instructor and 
student. The author and subject indices seem more carefully made 
than in many similar volumes. 

SIDNEY L. Pressey. 

Ohio State University. 


RosENZWEIG, SauL (with Kare L. Kocan). Psychodiagnosis. New 
York: Grune and Stratton, 1949. Pp. x+380. $5.00. 


In this book the authors present an introduction to methods of 
psychological diagnosis of individual personalities. Their aim has been 
to provide a variety of concrete illustrations which exemplify the con- 
ceptual and clinical operations actually performed by the modern, or 
dynamically oriented clinical psychologist. The authors de-emphasized 
abstract formulations of theory and method “partly because it has 
seemed premature to state baldly principles that are as yet largely im- 
plicit and tentative in the work of the psychodiagnostician” (p. viii). 
Abstract and theoretical formulations have by no means been disre- 
garded, however, in the attempt to avoid jargon. 

The three major sections of this book introduce the reader to diag- 
nostic methods by demonstrating, in steps of increasing complexity and 
scope, the manner in which the working clinician uses and integrates test 
results and other information. First, under the heading of ‘‘The Range 
of Available Instruments,” typical and popular tests for the assessment 
of intelligence, deterioration, vocational aptitudes and interests, and 
personality are described and illustrated by protocols and discussion. 
The next section, “The Process of Psychodiagnostic Integration,” 
presents test results and protocols for four different cases. The discus- 
sion of each case examines the contribution of particular tests to the 
diagnosis, as well as the proper combination and correlation of test re- 
Sults to provide an integrated picture of each personality. This section 
also includes a nice discussion of the art and practice of writing psycho- 
diagnostic reports. In the section, “A Variety of Applications,” the 
authors present additional cases to give the process of diagnostic inte- 
gration more extended treatment. This section emphasizes in ot ee 
detail the contribution of social and historical data to the understanding 
of the total individual. r 

The general introduction, “Clinical Psychology is Nos commis 
nostic Ärt,” presents the basic frames of reference whic ee ie 
authors throughout the book. Here the authors distinguis E he 
more old-fashioned psychometric approach to diagnosis, w oe nier- 
seem to consider as depending largely upon rigid and stereotyped 1 
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ence from tables of norms, and more modern approaches. The latter 
emphasize highly individualized interpretations which rely heavily upon 
inferences from qualitative aspects of objective test performance and 
projective test results, all in accordance with dynamic theories of per- 
sonality. This does not mean that the authors deny the importance of 
conventional norms but rather that they emphasize, in a quite specific 
fashion, the relative and provisional contribution such normative data 
make to the understanding of an individual person. 

In the closing chapter on ‘‘Psychodiagnosis as a Science” the —— 
view with favor the beginning rapprochement between experimente 
and clinical psychology. Here they make a case for the individual, inal 
his complexity, rather than the “generalized average man” (sic) as the 
more profitable unit for purposes of scientific scrutiny. The discussion 
in this chapter seems almost to identify scientific enterprises devoted to 
the discovery of general laws of behavior with the production of propo- 
sitions about “the generalized average man” or about isolated segments 
of behavior which will be irrelevant to the task of understanding the 
total human individual. Though such an outcome has been frequent, 
possibly even modal, this reviewer is inclined to question any implica- 
tion that it is either necessary or unavoidable. After all, psychoanalytic 
theory, which is widely conceded to be relevant to the clinical enterpris¢ 
of understanding the individual, is a general theory of human behart 
and development. And recent advances in learning theory, base 
largely upon isolated segments of the behavior of the rat, appear pul 
only to confirm some aspects of psychoanalytic theory, but even promise 
to furnish clues as to how it may be revised and extended. 

In general, the discussions as well as the test and case materials are 
well formulated and lucidly expounded. They should prove effective 
as an introduction to the sophisticated clinical approach to cancel 
logical diagnosis. The authors deserve commendation for their attac 
on this difficult educational task. Though a text of this length cannot 
cover, or even mention, all of the popular testing techniques, the selec- 


tion in this book seems sufficiently broad and representative for intro- 
ductory purposes. 


For all its virtues, the b 
as an introductory text, 
ences included in the discu 


ook has several serious limitations in its röle 
For one thing, the interpretations and inte 
ssions range from the probably valid or wide y 
accepted and canonical, through the hypothetical, to those which ie 
authors would, no doubt, be willing to class as frankly speculative 
Even so, alternative interpretations and qualifying statements appear 
only infrequently. The beginner, without extensive background 1m: 
clinical psychology, will find it difficult to evaluate the validity of these 
interpretations and inferences. Little in the book would even suggest 
that such a problem exists. Furthermore, the bibliography includes only 
very scanty reference to the critical research and clinical literature 
Though space limitations imposed on such a book preclude detaile 
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examination of the validity of the interpretations presented, the general 
problem deserves more emphasis than it received. For pedagogical rea- 
sons some attempt should have been made to differentiate between 
standard, widely accepted interpretations and those which are hypo- 
thetical. This could have been achieved, without swamping or discour- 
aging the beginner, by means of brief, organized discussions illustrated 
by some research data and argument, all presented with the same lucid- 
ity the authors achieved in delineating their approach to psychodiagno- 
sis. 
Howar F. HunT. 
University of Chicago. 


STECKLE, Lynne C. Problems of human adjustment. New York: Harper, 
1949. Pp.x+351. $3.00. 


This text is offered by the publishers for courses in mental hygiene, 
personal adjustment, and personality development. The author states 
that the volume represents the concepts he has found to work when the 
attempt is made to introduce man to himself. . 

It suffers grievously from the lack of a systematic conceptual frame- 
work, and the net effect is chaotic. It is evident, for example, that the 
author has not sought for essence in the field of motives. Contradictions 
abound. While he urges acceptance of man’s animal nature, which he 
identifies with emotion, he seems unable to see emotion as anything but 
bad. His casualness with this concept as with others creates trouble here 
as in many other places. Emotion and learning are flatly called anti- 
thetical. It is said that under heightened emotion one learns with diffi- 
culty. Yet fear and anger as habits are maintained because they assist 
the person in the attainment of his goals. 

One fears that the young undergraduate would be led to think that 
the best he could do with his own emotions would be to sit on them. 
Emotions like delight and affection are mentioned, but briefly, and they 
are given slight roles in conduct. It will be hard to convince the under- 
graduate, too, that ‘‘the biological act of intercourse is a not too impor- 
tant part of what the term love has come to imply.” _ 

The author maps “The Road to Neurosis” in a chapter, and it is of 
interest that nowhere does the road traverse the domain of Eros. Eros 
does not even go on the journey as guide or companion, nor 1S he 
granted the honor of being a symbol of that security and pea 
which all the travelers, although strayed from the proper road, are he. 
to be seeking. id dn 

Although his world sounds in many w cea 
where the rie problems of life are really es ae ee 
not exist for the well-adjusted individual, tiie sut r sie a ekomoni 
of hortatory zeal in urging a Semen ee man, 

i tigating him for his stubborn irra , 
sul af cea one of the orthodox preachers who are amon 


ays like a comfortable one 


that would please the 
g the groups 
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most vigorously thrashed. Rules, guides, and precepts for realistic and 
efficient living are liberally set forth, although the author repeatedly 
professes complete disbelief in the efficacy of telling man what he should 
do. 

Students, undergraduate or other, will thrive better on more pro- 
found, more deeply searching treatises than this one. 

Dwicut W. MILES. 
Western Reserve University. 


Mckryyey, FRED. The psychology of personal adjustment. (2nd Ed.) 
New York: John Wiley, 1949, Pp. xi +752. $6.00. 


Freshmen in college are in position to profit from a knowledge of 
psychology before taking general psychology, usually not given until 
the sophomore year. Aware of this need, McKinney in 1941 wrote the 
first edition of the present volume which, in his words, was ‘‘written to 
meet the need for a basic psychological text which frankly attacks the 
problems of the student that are most vital to his personal adjustment 
and which offers him factual material on these problems.” The content 
of the second volume in general is identical with the first, with relatively 
few changes. The addition of a chapter on development of personality 


and the addition of more recent references are the most noticeable 
changes. 


which give a college student’s reasons for going to college; a check = 
for effective study habits; one giving motives for the individual; an¢ 


sive and inoffensive ways of handling different situations. Advice is 


offered on Ways of taking exams, budgeting time and many diet and 
health habits, developing a 


ney's courses. He belongs to that group of good teachers who ee 
by radiation as well as by Presentation. There is material in this book 
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which can be used to advantage by students who are on the search for 
knowledge about life and even for gaining some insights which will make 
it possible for them to get a look at life in a manner that is forward- 
looking, healthy-minded, and integrated rather than merely adjusted— 
though adjustment, not integration and integrity, is the emphasis of the 
book. All in all, though, it can serve very well the purpose for which it 
is intended—a helpful volume for the person who is starting on the road 
towards leading a college life which promises well for his growth. 
H. MELTZER. 
Psychological Service Center, St. Louis. 


ALMY, MILLIE CORINNE. Children's experiences prior to first grade and 
success in beginning reading. New York: Bureau of Publications, 
Teach. Coll., Columbia Univ., 1949. Pp. viii+124. $2.35. 


Gray, WILLIAM S. On their own in reading. New York:Scott, Foresman, 
1948. Pp. xvit+268. $2.00. 


Witty, PAUL. Reading in modern education. Boston: Heath, 1949, 
Pp. xvi+319. $3.50. 


These three books cover phases of reading, a topic which has been 
widely discussed in professional literature for the last few decades. One 
of the books, Children’s Experiences Prior to First Grade and Success in 
Beginning Reading, is an experimental study. The other two, Reading 
in Modern Education and On Their Own in Reading, are discursive pre- 
sentations aimed at helping the teacher to do a better job in the teach- 
ing of reading. They could both be used as textbooks in university 
course work. : 

Reading in Modern Education covers the whole field of reading from 
the development of readiness in the preschool years to at least a mention 
of reading problems of college students. The last chapter is a summary 
statement concerning the author’s own philosophy of the importance 
of reading and its status in the future. , 2 

Children’s Experiences Protr to First Grade and Success in Beginning 
Reading is an attempt, on the part of the author, to determine experi- 
mentally whether the factors which have been considered to be se 
tant in the development of readiness actually do produce the e = 
desired. As far as experimental design is concerned it is corgi 
questionable whether the author has been able to prove her pan 
it is good to review these factors and call them again to ee ngs 
of those who read the book. The difficulty is that, cast in Lea 

s i i ic. Yet written for the poten 
probably will have very little reading public. ; On celta, 

i i i — ht receive w1 
Cr ee eee Pris pid tra exvwemtinted thie lack tat 
The author concludes that ‘This study has Sie esponses to reading 
there is a positive relationship between the child’s r al ete ae 
i i de and his success in learnıng 

opportunities prior to the first gra soach the point where 
(p. 114). ... The correlation would never app 
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beginning reading success could be predicted on the basis of preschool 
reading experiences. There are too many other contributing factors” 
(p. 117). The author goes on to state that even if exact prediction cannot 
be made, it is important to know that this relationship does exist. 

On Their Own in Reading is an illustration of a book written to a 
purpose and satisfying that purpose very fully; that is, to aid teachers 
in the development. of lesson plans and specific classroom exercises 
which will bring about more effective classroom instruction in word 
attack and thus develop more independence in reading. This topic 
is mentioned and given some attention by Witty in his discussion of 
reading in general, but Gray has not only told the teacher what to do, 
he has shown her how to do it. This is something which is so often not 
effectively done. In education today we have a tendency to talk at the 
students instead of talking with them and demonstrating ways in which 
topics covered by our lectures may be carried out, thus taking the first 


an introduction. He has Presented bibliographical references which 
will help the reader to go to more detailed presentations such as those 
by Almy, Gray, and others to get the details which would be necessary 
if the topics discussed by Witty were to be well understood. At times 


that Witty ably makes a balanced, concise presentation of such topics 
as the “non-verbal” child, “dominance,” the use of mechanical gadgets 
in the teaching of reading, and other such subjects which have for too long 
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caught the fancy of some persons in the field. They have built theories 
of the psychology of reading around these restricted considerations and 
thus base their instruction on somewhat narrow concepts rather than 
on a total over-all sound theory of what is known of the psychology of 
reading. Witty’s very brief section on reading as it is related to the 
total psychological development of the child is also well done and 
should be of special interest to both parents and teachers. 
FRANCES ORALIND TRIGGs. 
University of Maryland. 
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